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PUBLISHER S NOTE 


TJu* work* of I. V. Miclnirin, bolh his complete work* and 
various miscellanies, have Im-cii published in many editions in 
the Russian language. 

Taking into account the enormous world-wide interest in 
the leaching of I. V. Miclnirin. especially in connection with the 
work of the session of the Lenin Academy of Agricultural 
Sciences of the U.S.S.R. held in July-August HMK. where 
Academician Lysenko's report "On the Situation in Biological 
Science.” was discussed, the Foreign Languages Publishing 
House considers it timely to publish selected works of I. V. Mi- 
churin. so os to alTord the foreign reader an opportunity to 
acipiainl himself svith them. 

The present volume includes n part of Michurin's theoretical 
and methodological works, pnmological descriptions of a number 
of varieties bred by him and a series of articles reflecting the 
great public activity of this remarkable scientist. 

For the convenience of the readers the articles are arranged 
according to Iheine; within the thematic sections they arc given 
in chronological order. t ••• 
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PREFACE 

T lie name of the famous Russian scientist in the Held of biology, Ivan 
Vladimirovich Michurin, is known all over the world. He is known as a 
during innovator in science, as an indefatigable researcher and as a great 
transformer of nature. He is particularly known and appreciated in the Land 
of the Soviets, the land of victorious Socialism, where there is every oppor-i 
tunlty for the glorious growth of science, and where the creative and mightyj 
talent of the great Russian scientist unfolded itself in all its power. 

I. V. Michurin laid the foundation for a new materialistic biological 
science, the science dealing with the development and control ot living nature. 
The general theory of the development of living nature and its directed 
alteration is the basis, the core of materialistic biology. Michurin's teaching 
contains within itself all of the basic elements of such a science: the principles 
and methods of research and the dialecticabmateriulislic views on the process 
of evolution in the plant and animal world. That is why Michurin's teaching 
is not of limited significance, but of general biological importance, and equally 
concerns all branches of biological science—horticulture, animal husbandry, 
medicine, physiology, ecology, and so on. 

I. V. Michurin's theoretical principles are irrefutable, lor they are correct 
inasmuch as they arc founded not on mere reasoning or abstract deductions 
(as is the case with formal geneticists), but on numerous facts observed in 
life, in practice. The principles were established as a result of painstaking 
labour over many years, of a persistent struggle to master the laws of living 
nature. Step by step, with the conscientiousness of a genuine scientist and 
the perspicacity of a naturalist of genius Michurin penetrated the profound 
secrets ot nature and disclosed them skilfully. 

In his scientific-research work Michurin always kept in mind Engels' 
view that in dialectics "...nothing Is final, absolute, sacred. It reveals the 

° f r eryl !^ 8 and in everv,hin «- can endure 

before ,t except the uninterrupted process of becoming and of passing away, 

of endless ascendancy from the lower to the higher." In citin- this most 

important precept of Engels. I. V. Michurin states * ° 

s r saiz* 

of Varie ““ and ,h * new varielle. 
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Incidentally, many scientists who have no positive accomplishments to 
their credit either in theory or in practice "... have declared that plant organ¬ 
isms existing on the lace of the earth do not change, that one cannot improve 
on nature, but 1 declare that all the diversity of plant forms has originated 
from a very limited number of plants as a result of an endless process 
of change taking place in nature, and 1 advance numerous facts to prove 
that man can and should improve on nature... .*' (I. V. Michurin.) 

Michurin's teaching proceeds from the basic principle that new properties 
of plants and animals acquired under the influence of external conditions of 
life can he transmitted hereditarily. This means that qualitative change in 
the nature of plant and animal organisms depends on the conditions of life. 

The main point in Michurin's teaching, therefore, is not crossing or 
hybridization, as is deliberately asserted incorrectly and falsely by the rep¬ 
resentatives of bourgeois formal genetics. The main point t the basic principle 
in Michurin's teaching is the role played by environment, the purposeful and 
directed training of hybrids. 

Michurin regarded hybridization merely as the source of variability of 
properly selected parental forms necessary for obtaining new and desired 
properties in hybrids. 

Michurin pointed out time and again that the work of a breeder does not 
end but only begins when hybrid seeds are obtained. The young organism 
resulting from the cross of the initial parental pairs is distinguished by its 
destabilized heredity and hence possesses great plasticity. By applying Michu¬ 
rin's diverse methods of training, it is possible to alter such an organism in 
the direction desired by the breeder. 

Michurin pointed out that if an improper method of training is used, we 
• may obtain a complete wilding from the best hybrid of cultivated varieties, 
and. contrariwise, by applying the required methods of training we may 
I obtain a good new variety from a hybrid seedling possessing undesirable 
f qualities. "After all, it appears Michurin stressed, "that the hybrid’s consti¬ 
tution depends only one-tenth on the parents and nine-tenths on the influence 
I cf the environment .” 

Darwin discovered the law of development of the organic world and 
established a proper conception of the evolution of living organisms. But 
he could not indicate hoiv to control evolution so as to create new forms of 
plants according to plan for the benefit of man. This task devolved upon 
Michurin. . 

By developing the positive aspects of Darwin's teaching Michurin raised 
materialistic biology to a new. higher stage and thereby laid the foundation 
of Soviet creative Darwinism. 

Already at the earlv stages of his work. Michurin completely refuted by 
numerous* experiments the false theory of the well-known horticulturist 
C.rell according to which old plants of southern varieties that had borne 
fruit many limes could be acclimatized in more northerly regions. 

Michurin proved by experiments that the acclimatization of plants is 
indeed possible, but . only by planting the seeds. No foreign variety, if 
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not already able in its native environment to endure temperatures as low 
as the minimum temperature of its new home, can be acclimatized by trans¬ 
planting complete specimens, cuttings, layers, and so on." ... 

Michurin here for the first time propounded the theoretical principle thai 
the nature of a variety begins to be formed from the very first days of the 
seed's development, and that during this />eriod it can be most easily changed 
in the desired direction by the conditions of training. 

Michurins long and persistent efforts to find improved methods for 
extending the northernmost bounds of fruit cultures led him to apply hybrid¬ 
ization of geographically distant forms of plants with subsequent directed 
training of the hybrid seedlings. And the farther away from their native 
place were the plants he took for hybridization, the more fully were combined 
in the hybrids the positive qualities of their parents, and the more readily 
did such hybrids adapt themselves to the severe conditions of the central zone 
of Russia, where I. V. Michurin lived and worked. 


Michurin created the majority of his standard varieties precisely by the 
hybridization of geographically distant races and species of plants. Almost 
every variety bred by him serves as vivid proof of the correctness of his 
teaching that living beings, particularly young hybrid organisms, vary greatly 
under the influence of external conditions. 

One of the greatest discoveries made by I. V. Michurin is the completely 
proved proposition that the variability of organisms arising both by sexual 
and asexual, vegetative means is governed by the same laws, and that there 
is no difference in principle between sex and somatic cells. Michurin proved j 
this principle of major importance by his numerous experiments and re-* 
searches oq the vegetative hybridization of plants. ~ - 

The sex cells, Michurin pointed out, in the ffnal analysis are formed at\ 
a definite stage of the development of the organism from the very same 
somatic Cfclls which go to build up its entire body. Hence, there is the closest 
interaction^between vegetative and sex cells. 

By means of vegetative hybridization. Michurin created**fruit varieties 
of excellent quality. Along with his other varieties, bred bvmean* of sexual 
hybridization, they are now propdgated as standard plants in the majority 
of di$irjcts and regions of the Soviet Union. 

Vegetative hybrids provide indisputable .material for the proper under¬ 
standing of that highly important property of organisms—their heredity By 
conholhna environmental conditions it is possible to change varieties in the 

I^ ,r . C ' d,r « c '; on . '° Perfect and to create new varieties possessing the 
heredity which we need. 

\ , V - I ‘ , * huri " elaborated the doctrine of development on the basis of 
conirJererfM, 0 " 5 " ,e dr 8®»»ms historical past and its herediU. He 

unZ wUhi, he ° r . 9 ™' sm '" '"dissoluble connection with environment in 
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environment on the process of formation of new forms and species, alleging 
that it has not been yet scientifically proved. 

*•... First of all it is interesting to know whether they really believe that 
all of the 300,000 dilTerent kinds of plant species originated solely by means 
of hereditary transmission of parental characters (without any influence 
whatever on the part of environment).... Why, such a conclusion would 
be an utter absurdity. Indeed, it cannot be supposed that the entire vegetable 
kingdom existing on the globe at the present time originated from the first 
individual living plant organisms by means of cross fertilization in the course 
of tens of millions of years, without the influence of the environment the 
conditions of which so* often and so greatly changed in the course of the 
centuries and millenniums that have passed." t 

By not limiting itself to deepening and developing Darwinism Michurin s 
teaching has played and continues to play an enormous role in exposing the 
antiscientiflc character of the various reactionary idealistic theories of the 


opponents of materialistic biology. 

For many years the idealistic reactionary trend of Weismannism (Mcn- 
del ism-Morganism) held sway in biological science. 

The struggle against thus antiscientiflc trend was waged by the only 
correct one—the materialistic trend of Michurin. 

A sharplv intensified struggle which divided the biologists into two irrec¬ 
oncilable camps, took place around the old and fundamental issue: can 
plant and animal organisms inherit characters and properties which they 
/require ,luring their li/e! In other words, ./or, the qualitnUoc alteration ol 
the nature ol a plant or animal organism depend oh the various conditions 
of li/e i.e., on environment that inpuences it ? 

The Michurin materialistic-dialectical trend in biology cites numerous 
facts in affirmation of such dependence. The We.smann (Mendel-Morgan) 
idealistic-metaphysical trend baldly denies such dependence, without adduc- 

"' H lnAuW*V»a a of the Lenin Academy of Agricultural Sciences 

of the U.S.S.R. devoted to a discussion of the situation in biological science 
was held in Moscow. At this session the Weismann (Mendcl-Morg.n) trend In 
biology was completely exposed and ideologically routed, as an an 
reactionary, idealistic-metaphysical trend, divorced from life an sterile it 
practice, in contrast to the Michurin trend, which represents «»«««£ 
development of Darwin's teaching. and is a new and h Rher staff th 
development of materialistic biology. "The keynote ot “ 

Michurins famous motto: We cannot wait for favours from Nature, we mus 
w es. them from her/ This injunction of Michurins it rnaybe- £ >■ - 
with the Bolshevik spirit, and is a call no. only to s'len nc worker^hu. 
also to the millions of practical farmers to engage in active creative work 
for the benefit and glory of our people. (V. M. Molotov.I 

Michurin s teaching—the only progressive biological science in the wor 
—has developed and become strong in the U.S.S.R., the lam > 

Socialism. That is no acci.lent. "The Michurin teaching. Academician 
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T. 1). Lysenko has said, ‘is inseparable from Hie practical collective-farm 
and state-farm activity. It is the best form of unity of theory and practice 
in agricultural science." 

Michurin himself wrote that without the Soviet system he would have 
been "an unknown hermit of experimental horticulture in tsarist Russia." 

Recalling pre-revolutionary times, Michurin wrote: "Before the Revolution 
my whole path was strewn with derision, neglect and oblivion. 

“Before the Revolution 1 used to be insulted again and again by the 
judgments of ignoramuses, who declared all my work to be useless, to be 
mere ‘fancies’ and ‘nonsense.’ The officials from the Department of Agri¬ 
culture shouted at me: ‘You dare not do it!' The official scientists declared 
my hybrids to be ‘illegitimate.* The clergy threatened me: ‘Don’t commit 
blasphemy! Don’t turn God's garden into a brothel!' (that is how hybridiza¬ 
tion was characterized)." 

I. V. Michurin, however, persistently strove to realize his aims. Being an 
ardent patriot of his country and an enthusiastic innovator, he devoted 
himself utterly to the service of his people. "I worked hard to fulfil the aim 
I had set," Michurin wrote later, “though I was without means, had no 
established standing, was completely isolated from society, and was engaged 
in a constant struggle against poverty and stagnation, making the best of the 
meagre resources which, along with painstaking and at that time absolutely 
unpaid scientific work, I was able to earn by my |>ersonal lalxmr as a railway 
clerk and precision mechanic." 

Knowing of Michurin's outstanding work ami of his financial difficulties, 
the Department of Agriculture of the United States in the Years 1911-13 
repeatedly proposed that he emigrate to America, or that he at least rcII 
the entire collection of his varieties, initial forms, and hybrids, on very 
favourable terms, of course. Michurin, however, each time declined the pro¬ 
posals. lie considered that his accomplishments and collections should not 
serve to enrich capitalists, but should become the property of the people 

r . ;, rS '. <nrCCt a,,en,ion lo Michurin’s work was V. I. Lenin. Despite 
the fact that the Civil War was raging and that the country’s economy was 

!r7 C ' GoVernn ' C "' in ,he vcr >- months Of Ms cxislence 

? ,ch " r "V he n«ess.ryh,d. His nurseries at Kor.lov (now caller! 

r'^Mtec ’MTKalintn ^ * "" Chairma " ° f "" 

Miehnri^nrseVv in T| 1928 "' Cll r<|ui PP c '' l-'-ornlories were established in the 
Michurin nurser>. This nursery was reorganized into a selection and genetic* 

For hi? 'T; “V 931, in, ° ,h ° Michurin Genetics Laboratory. 

For his outstanding service, in creating new plant forms, the Soviet 

Wmmwzss 

— —" =ssrsM5r as sse 
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disseminating Michurin s general biological ideas and the building up ot 
progressive. Soviet agrobiological science. Bitterly recalling the gloomy period 
of his hard life and work under tsarism. I. V. Michurin remarked that 
..Only under the Soviet system did 1 gain recognition in my own country. 
The first to take notice of my work was Vladimir Ilyich Lenin. 

-Now that 1 am surrounded by the care and attention of the Party, led 
by Comrade Stalin. 1 have the opportunity to work even more productively 
iii the great cause of renovating the earth. 

On the eve of the tSOth anniversary of his scientific activity I. V. Michurin 
sent a letter to Comrade Stalin, in which he summarized, as it were, the aid 
rendered him by the Party and the Government. 

“The Soviet system,” Michurin wrote in that letter, ‘ has transformed 
the small undertaking which 1 started on a mean garden plot sixty years ago 
for breeding new fruit varieties and creating new plant organisms into a 
vast Union-wide centre of industrial fruit breeding and scientific plant 
breeding, with thousands of hectares of orchards, magnificent laboratories 
and facilities and dozens of highly skilled researchers. 

-And myself, a lone experimenter unrecognized and ridiculed by the 
official savants and bureaucrats of the tsarist Department of Agriculture, 
the Soviet system and the Party which you lead have made the director and 
organizer of experiments with hundreds of thousands of plants. 

-The Communist Party and the working class have given me everything 
I neet l—everything an experimenter can desire for his work. 

I. V. Michurin was particularly deeply affected by the warm telegram 
of greetings received from Stalin on the 60th anniversary of his scientific 
activity. The telegram reads as follows: 


-Most sincerely congratulate you. Ivan Vladimirovich, on the occasion 
of your sixtieth anniversary of productive labour for the good ol our great 

"^-Wish vou health and new achievements in work of transforming fruit 


growing. 

“I press your hand warmly. 


J. STALIN.” 


Michurin s teaching has yielded excellent results. 

Firstly. Michurin himself oriRinated about 300 new variet.es of fruit 
and berry plants. But that Is not all. He pushed the notorious Humboldt Rone 

over the vast expanses of the Soviet Union green massifs of fruit orchards and 
decorated them with hitherto unseen varieties. 

The 'huge'milliomslrong army of his followers. *""*£X*£ 
most precious capital created by the (treat transformer of nature. It is they 
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who sire mastering the great heritage bequeathed to them bv Michurm. It is 
they who are decorated with that brightly shining mark of honour— the stai 
of Hero of Socialist Labour, «r lalnnir glorified and honoured on the socialist 
fields of the Soviet Slate. 

The resolution or the session or the Lenin Academy of Agricultural Sci¬ 
ences of the L'.S.S.IL, which was lield in August 1948, placed on record tin* 
great fruitful work of its president. Academician T. I). Lysenko, who headed 
the struggle to expose and to rout ideologically Mendelism-Morgunisin. and 
who took over the banner of Michiirin materialistic biology. Academician Ly¬ 
senko is successfully and fruitfully advancing Miclnirin s teaching, lie is work¬ 
ing on the most profound theoretical problems of modern biology. At the 
same time he is furnishing brilliant cxumplcs of the solution of practical tasks 
that arise in agriculture. Thus, having elaborated the theory of the phasal 
development of plants. T. I). Lysenko has. on the basis of this theory, worked 
out a valuable agrotechnical method known as vernalization which is now 
being applied in practice on millions of hectares of land. Among oilier agro 
technical methods which are the results of Lysenko's creative work are Hie 
sowing in stubble of winter crops in Sil>eriu. summer planting of potatoes 
in the southern areas, duster planting of kok-saghvz and forest |>clls. wide- 
row sowing of millet, lopping of cotton plants, and so on. 

". .. The future belongs to Michiirin." Academician Lysenko staled in 
concluding his report at the session of the Lenin Academy of Agricultural 
Sciences of the U.S.8.R., "V. /. Lenin and J. V. Stalin discovered I. V. Micliu- 
rin and made his teaching the possession of the Soviet people. By their great 
paternal attention to his work they saved for biology the remarkable Michu- 
rin teaching. The Party, the Government, and J. V. Stalin personally, have 
taken an unllugging interest in the further development of Ihe Michiirin 
teaching. There is no more honourable task lor us Soviet biologists than 
creatively to develop Michurin's teaching and to follow in all our activities 
Michurin s style in the investigation of the nature of the development of liv¬ 
ing beings.*’ 

Academician /\ .V. Yakovlev 







BRIEF AUTOBIOGRAPHICAL NOTE 

II will soon be forty years since I entirely devoted myself and all my 
work to horticulture, which I still love passionately. It may he that this was 
a heritage from my grandfather who put a great deal of personal labour into 
the cultivation of a big orchard on his family estate in Ryazan Province, or, 
perhaps, even a heritage from my great-grandfather, also a well-known hor¬ 
ticulturist, who lived in Kaluga Province, where to this day there are several 
varieties of pears known as Michurin pears. Possibly the personal example 
of my father, who likewise devoted much effort to the cultivation of his 
orchard, also had a great influence on me from very early childhood. At any 
rate, as long as I can remember myself I was always completely engrossed 
in the work of cultivating plants. And my enthusiasm was so strong that I 
scarcely even noticed many other details in life; it is as if they all passed me 
by, hardly leaving any impression on my mind. Yet. thinking things over, 
what a vast amount of strength I spent, what a vast amount of arduous 
physical labour I performed and what a host of hardships I sufTered because 
of the dire lack of means to achieve the aims set.... 

Now I myself can hardly comprehend how, with my weak and frail con¬ 
stitution and not trained from childhood for heavy manual labour, I could 
have endured all this. Only an all-absorbing passion, amounting to complete 
self-oblivion, could have instilled in me that incredible fortitude of con¬ 
stitution that makes one capable of performing work that is beyond his 
strength. 

After completing my studies in a secondary school, the breakup and im- 

frr'f T-' my J' y com P ellcd m *. ag-inst my desire, to abandon the 
.dea of continuing my educahon in a higher school. I had to lake a position 
with a private concern, in a railway office, where 1 received extremely small 

u he 

had , such t 

ented, first, a small empty city lot which included a small neglected 
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orchard where I spent all my free time. The insignificant sums I managed to 
save from my salary at the office, often denying myself the barest necessities, 
were spent on the purchase of plants and seeds. 

Soon the orchard lot I rented was so crowded with plants that I could not 
continue my work on it. Fortunately, 1 managed at the time to acquire a 
small plot of meadowland. about six versts from town, on a long-term pur¬ 
chase agreement, and 1 gradually removed all my plants there, carrying them 
on my own back. Then, when my gardening developed, 1 was ahlc to give 
up my position and devote all my elTorts to work in horticulture. 

Already at the very beginning of my work in horticulture, I arrived at 
the conclusion, based on personal observations and partially on information 
gathered from well-known, experienced horticulturists during a tour of or¬ 
chards in Central Russia specially undertaken for the purpose, that the quality 
of the varieties of fruit-bearing plants in all parts of Central Russia was very 
low. Consequently, I set myself the task of eliminating, by one method or 
another, so very grave a shortcoming in my favourite field. Unfortunately, I 
at first was enthusiastic about Grell's ideas of those days concerning the accli¬ 
matization of the best foreign varieties by grafting them on to hardy wild¬ 
ings. Much labour and time were lost on these erroneous experiments before 
1 finally became convinced that the method was useless. Then, following the 
advice of Dr. Belling, I began to breed my own new local varieties of fruit- 
bearing plants from the seeds of superior-quality fruits. Rut it soon became 
clear to me that I could not expect to accomplish much without artificially 
crossing local varieties of plants with the best foreign varieties, because it 
is difficult to obtain higher qualities from mediocre varieties. To achieve 
this, the fruit of one of the parent plants must possess better, outstanding 
qualities. Consequently, it was necessary to resort to hybridization. For many 
years, step by step. I assiduously studied hybridization on the basis of com¬ 
prehensive practical experiments, taking due account of the few theoretical 
findings which 1 had managed to gather at the time. I made tens of thousands 
of experiments. 1 grew a vast amount of new varieties of fruit-bearing plants 
from which several hundred new strains suitable for cultivation in our or¬ 
chards were obtained, many being in no way inferior in quality to the lu st 

foreign varieties. . 

Further, 1 accumulated an extensive archive of rough notes pertaining to 
various observations on plant breeding and numerous photographs of plants. 
And all this was done on the small income derived from the sale of plants 
produced in a small commercial nursery specially established for the purpose. 
This income served to cover all expenditures, but practically nothing re¬ 


mained by way of savings. t . . 

Throughout the many years of labour devoted to improving varieties 
fruit plants in Central Russia, I never received any subsidies or grants from 
the state, let alone thousand ruble salaries. . 

I worked the best I could on the means which I obtained by my own 
labour. Throughout the past period I constantly struggle,! agarnst poverty 
and endured all kinds of hardship silently: I never asked for assistance from 
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the government so that I might more extensively develop this work, so high¬ 
ly useful and so very necessary to Russian agriculture. 

On the advice of eminent horticulturists, 1 submitted several memoranda 
to our department of agriculture in which 1 tried to explain the vast 
importance and the necessity of improving and increasing native varieties of 
fruit-bearing plants by raising local varieties from seeds. Nothing came of 
these memoranda. And now, at last, it is too late—the years have yonc by 
and my strength is exhausted. For my part I have done what 1 could; it is 
time to rest and to take care of myself, especially since I constantly feel the 
effects of failing health and diminishing strength. 

It is very painful, of course, to have laboured so many years for the com¬ 
mon good with no recompense and then to be deprived of security in old 
age. The consequences are that I shall have to go on with my arduous work 
to the end—an unenviable prospect.... 

And that, too, gentlemen, is the reason why I was compelled to close the 
nursery to visitors. I simply have no time to entertain sundry inspectors, 
gardening instructors, forestry experts and others who make almost daily 
visits to the nursery. I have absolutely no free time; 1 have no hired gardeners. 
I spend the whole day in the nursery and the belter part of the night answer¬ 
ing letters. The number of these letters from all parts of Russia, and lately 
Irom abroad, has, by the way, reached such proportions that my replies to 
the inquiries of orchardmen are sometimes delayed for several months. 

First published in 1014 in 
Sadovotl, No. 6 


THE HISTORY OF THE ESTABLISHMENT 
AND DEVELOPMENT OF THE NURSERY 


At the first possible opportunity, as far back as 1875, when I entered the 
service of the Ryazan-Ural Railway, I began to spend all my free time and 
all the money left over from my salary on gardening. 

After thirteen years (from 1875) of comprehensive theoretical and prac¬ 
tical study of plant life, and especially of practical horticulture, of its 
needs in Central Russia, after a special tour of inspection of all the better- 
known orchards and nurseries of the lime, and after personal tests of the 
qualities of fruit plants suitable for cultivation in the central and northern 

hortienh 1 , arrived al “"elusion that our standard of 

horticulture was extremely low. 

assortment of plants was extremely poor and, in addition, it was cor- 

M that irr" 5 SP i m,C “ l ! iva,e l d and “"><*">« altogether wild forest trees. 
Hv were l' l"!!! CU,, ; va,ed of "> e varieties of tolerable produc.iv 

ka etc o^rl T y ,° nOV i! a ' BoroWnka ' Skrizhapel, Anis. Grushov- 
H?',! I' pcars Bessemyanka, Tonkovetka, .Limonka; sour cherries—Vla- 

blaekthorn. a " d " S of damson Tnd 
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Only rarely did one find in our apple orchards a sparse scattering of a 
few varieties of foreign origin (Reinette, Calvillc). There were no winter va¬ 
rieties of pears at all. As for sweet cherries, apricots, peaches and grapes, all 
these species of fruits were only rarely met with in hothouses and no one 
ever thought nt cultivating them in the open ground. Under the conditions 
prevailing at the time, and with this kind of an assortment, there could be 
no hopes of orchards yielding anything like considerable profits. Yet the an¬ 
nual import of fruit from 
the South and from abroad 
cost the central and north¬ 
ern regions of the country 
many millions of rubles. It 
was clear that if we were 
to examine the established 
varieties of fruit plants in 
each region (Northern, Cen¬ 
tral European Russia, the 
Urals, Eastern and Western 
Siberia, the Caucasus and 
Central Asia) from the 
standpoint of profit yields 
and ruthlessly eliminate 
all varieties which proved 
unprofitable, then the list of 
remaining really profitable 
plants would prove a very 
small one indeed. 

It became obvious that 
there was an imperative 
need to add new and better 
varieties. However, in doing 
so it was important not to 
repeat the mistake made by 
earlier horticulturists, who 
vainly hoped to acclimatize 
foreign varieties, but to 
produce from seeds our 
Fig. I New Texas raxpbcrncs owr> n ew, improved hardy 

varieties for each separate 



locality. These were the ideas that prompted me to establish, in 1888, a 
nursery for the express purpose of producing new, better and more pro¬ 
ductive varieties of fruit-bearing plants. At first I endeavoured to achieve 
this goal by cultivating and selecting seedlings from the seeds of the 
best native and foreign varieties. But the results I obtained convinced me, in 
the end, that this method did not produce a sufficient decree : o' 
m ent in the new varieties. It turned out that the choice seedlings of the best 
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local varieties were only slightly superior in quality to the old varieties, while 
the majority of seedlings from the seeds of foreign varieties were not hardy 
enough and perished from frost. 

I had to resort to hybridization, i.e., cross delicate foreign varieties select¬ 
ed for high productivity and good flavour with our local hardy strains. This 
enables the hybrid seedling to combine the qualities transmitted to it hy 
heredity from the crossed parent plants—the beauty and improved taste of 
the foreign varieties with the endurance of our local frost-resistant plants. 

Then, in the subsequent years. 


by practical experimentation the 
best methods for achieving the aims 
set were worked out. Along with 
this. definite techniques were 
acquired in applying a suitable reg¬ 
imen in training seedlings ot new 
varieties (a detailed description of 
varieties will be found in the first 
volume of my works, published by 
the Novaya Dercvnya Publishing 
House). 1 

In 1000, when it was found that 
the new variety seedlings must be 
trained on lighter soil. I had to 
move the nursery to a now site six 
versts away, where the work con¬ 
tinues to this day. Over two hun¬ 
dred new varieties have been pro¬ 
duced. many of them in no way in¬ 
ferior to the best foreign strains. 
Their profit yields are from two to 
ten times as high as that of the old 
varieties. 

In addition, a complete set of 
wild kindred plants necessary for 
hybridization has been acquired 
from foreign countries and from all 



Fig. 2. Rooting of leaves 


parts of the Soviet Union. At present the nursery docs not require any mate 
rial from abroad; it has all the cultivated and wild species and varieties o 
plants it needs. This I consider to be one of the nursery's outstanding achieve 
ments, for now it has its own Reinettes. Calvilles. winter pears, sweet cherrie* 
apricots, Reine Claudes, sweet chestnuts, walnuts, black gooseberries, Cauca 
sian pshat. large-sized raspberries, blackberries, the best varieties of currant* 
early-ripening melons, attar roses, frost-resistant, early-ripening varietie 


Re,a,,$ Ha " a Ccn ""y ol Work in Producing New Varieties 
/ Fruit and Small-Fruit Plant,. Novaya Derevny. Publishing House. Moscow 1029,-Ecf. 
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I'ig. 3. Oleg Paiil;ikl apple 


Fig. 4. Kandil-Kilnika apple—hybrid of 
1‘urus prunl/olla X Knndil Slnap 


of grapes (Figs. 1. 3, 4. 5. 6, 7, 8). yellow cigarette tobacco and many 
other new species of plants useful in agriculture. 

Experiments have recently be- 



Fig. 5. Michurin Bcurr* Zimnaya pear 


gun in methods of propagating fruit 
plants by cuttings, layers and. fi¬ 
nally, bv rooting I be leaves alone 
(Fig. 2]*. 

We are beginning to cultivate 
new species of plants, never be¬ 
fore grown in our localities as, for 
instance, apricots, almonds, four 
kinds of Actinidia and red acacia. 
In addition, over two hundred speci¬ 
mens of the newest varieties of 
trained and selected hybrids of 
the species enumerated above are 
now being tested. Their number 
increases from year to year. 

By order of the Government the 
foundation was laid in 1921 for a 
propagation division of the nurs¬ 
ery. We started with a plot of 
two hectares formerly belong- 
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ing lo a monastery and in llic course of seven years, thanks to the 
efforts of Comrade Gorshkov, the head of the division, it had gradually 
expanded to 158 hectares in 1929. This area is distributed as follows: 

22 hectares—orchards, 26 hec- 
f '^ r ' tares—nursery and seedling 

'i school, 44 hectares—truck garden, 

W 4 11 hectares—farm crops, 3.3 hec- 

/tares—experimental plot, 49 hec- 
I tares—wooded park, 3.3 hectares 

I “»UI\« i II ! ti'M-l.m* 

1 — 

\ ploughland for a new nursery. 

\ The division includes a museum 

JHIV £j■ \ demonstrating the achievements 

J In 1928. tin- amount of 

- 8 SWl WM ujuBr 

I * 1 :,n i ,ai,s " i ,,i, ‘ S,> '* H 

VrSf I w • ' • 

‘ K •># /> V’.j III ..!. i < i hnii'li I I} 11 • 11 - ■: i) • • I 

ill-1 » • r. .»! ''"lull-1 V l III I " I''sil>lr 
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filled. This is due. on the one 
hand, to the shortage of materials 
Fig- 8 Severny apricot available for distribution, and 

also—and this is the main reason 
—to the fact that demands come from places with utterly unsuitable climatic 
conditions. Requests come in from the Transcaucasus, Northern Caucasus, t e 
Crimea, the Transcaspian region. Kazakhstan, the Urals anil Siberia, from our 
western border regions, from localities in the extreme north of the European 
provinces, etc. But the new varieties I have produced in Tambov Province can 
be grown to full advantage only in Tambov and neighbouring provinces 
under the climatic conditions to which they are accustomed. In the far South 
their qualities will not show up to the best advantage. In the North, on the 
other hand, they may suffer from harsh climatic conditions. Consequently, 
only a very limited number of orders from these areas can be filled, and only 
by way of experiment. 


First published in 1929 in 
Kliozyuislvo 7'sChO. 
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RESULTS OF MY SIXTY YEARS’ WORK 
AND PROSPECTS FOR THE FUTURE 


Now, when our great country has entered the period of Socialism, when 
Socialism has become tangible not only in the spheres of economics and cul¬ 
ture, but also in science and technology, and when the time has come lor 
the most extensive application of scientific knowledge in practical work, it 
is a pleasure for me, who has devoted some sixty years of elTort to attaining 
a constant improvement of fruit and berry plants, and to producing absolute¬ 
ly new varieties of plants, to tell the working masses and the men of science 
about how I worked, what results I have attained and what the prospects are 
in the work of breeding new varieties of fruits and berries. 

1 am described as a spontaneous dialectician, an empiric, a dcduclivisl. 
Without entering into a discussion about the correctness or incorrectness of 
these epithets. I consider it my duty to say the following in this J>rief review 
ot my activities. I began my work in 1875, at the dawn of Russian capitalism 
when survivals of serfdom still existed. At that time not only was there no 
science of genetics (even now it is only in the formative stage)—a science 
which should be organically associated with plant breeding—but there was 
no such thing as scientific horticulture in general (a chair of horticulture was 
first founded in 1915), and all Russian science was regimented by Tsar Alex¬ 
ander. In short, I had no precedent in the organization of scientific breeding 
of new varieties of fruits and small fruits. Nor could I draw upon earlier, 
more or less serious experimentation, by others. 

The one thing I saw was the unusual poverty of Central Russian horti¬ 
culture in general and, in particular, the poor assortment of plants, as com¬ 
pared with other countries and our own South. 

It pained me to observe the sad state of our horticulture, considering the 
exceptional importance of this branch of agriculture. I came to the conclu¬ 
sion, at the time, that horticulture in Central Russia, and particularly in 
Northern Russia, had not advanced a single step since time immemorial.... 


What have we in the orchards of the vast areas of Central Russia?—I 
asked myself. Everywhere you saw only the traditional Antonovka, Anis, 
Borovinka, Tcrentyevka and similar antediluvian varieties of apples. There 
were still fewer pears, sour cherries and plums—only such old favourites as 
Besscmyanka and summer Tonkovctka pears, Vladimirskaya sour cherries 
and semicultivated sorts of damson and wild blackthorn. 

Only rarely did one find orchards that could boast of a few varieties of 
Rcinette apples of foreign origin, and in very insignificant quantities at that. 
The organisms of these plants had been exhausted long ago; they had become 
Trad and sickly and had lost their resistance powers, with the result that the 
pe a r?od s beCame 80 eaSy PrCy ,0 dis * asc and were Rtagued by pests for long 

D .l„^L"'7*' lUre ° f RUSSi * n h0rlicu " ure in ,hose evoked in me a 

T rnrre e ! e IO remake 811 lhis ' lo * n ^ uence the nature of plants in 

a different way, and this desire was embodied in my own principle now 
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universally known: ** We cannot wait for favours from Nature; we must wrest 
them from her." 

1 made this the basic principle of my work and am guided by it to 

""Mowever, having no precedents that I could follow in my scientific re¬ 
search. I was compelled, in the early stage of my work, to act by intuition 
and. somewhat later, to resort to the deductive method. 

1 set myself two bold tasks: to augment the assortment of fruits and ber¬ 
ries in the central regions by adding liigh-yield varieties of superior quality, 
and to extend the area of southern crop cultivation far to the North. 

But it was some time before I accomplished these tasks. I should point 
out that there are three sharply outlined stages in all my work. 

THE ACCLIMATIZATION STAGE 

In the eighties of the last century a pseudoscientific theory about the 
acclimatization of plants, propounded by the Moscow scientist Dr. Grell was 
current. The substance of this ■ theory" was that in order to augment the 
assortment in the central regions it is necessary to lake southern plants and 
gradually adapt them to our climatic conditions. And despite the fact that 
this method was fallacious. 1 chose it for lack o any other The fact that the 
acclimatization of plants is. in essence, altogether unscientific was still 

kn Tpr 0 ocuring pUnlsTrom abroad-from the Sou.h-1 expected that these 

foreigners would grow and bear fruit in our part of the^“^fros in t>e 
experiments were not successful for the plants perished from frost In he 
very first winter. True, some specimens did bear fruit, but ... the end they 
perished too, or proved impractical for cultivation in our parts. 

After this failure I employed another method: by means of graft g 

proved varieties might be selected. But alas, here, too. I «» 

work and continued to try out one method after another. 

THE MASS SELECTION STAGE 

This stage is also the firs, ^ 

separate locality This I rie varieties However, it soon became 

from seeds of the best native «ndfa«W«"£;“ ralns possessed only slight- 

lv''higher* quMitle^fim^tlie^oldVarieties, while seedlings produced from seeds 
of fS plants proved, in the majority of cases, too frail. 
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THE HYBRIDIZATION STAGE 

In my subsequent work I chose pairs of parent plants from among the 
best local varieties and crossed them artificially, but again the hybrids thus 
derived fell short of the required standard. Next, I crossed our local plants 
with southern varieties, but while the varieties produced in this way yielded 
beller-tasling fruits, in the majority of cases they could not keep through the 
winter. In my opinion, the properties of our local varieties of fruit-bearing 
plants in most cases dominated over the properties of southern plants, for 
our varieties originated in our localities and have grown there for hundreds 
of vears, while the southern sorts are ‘ newcomers” in our parts. 

And so after that I struck an absolutely correct path, one at which science 
has arrived only in recent years—I began to cross races and species of plants 
of distant habitat. 

Under this method the chosen pairs of parent plants were placed, in 
our part of the country, in an environment to which they were unaccus¬ 
tomed. The offspring of such crossbreeds were most adaptable to our 
climatic conditions and produced a more favourable combination of quali¬ 
ties, one that approximated the requirements I had set. As a result of such 
hybridization, the southern plants transmitted to their offspring flavour, size, 
colour, etc., while the wild frost-resistant species contributed their endurance 
to our severe winter frosts. 

MY ACHIEVEMENTS 

Following this, I proceeded to procure for my nursery plants from prac¬ 
tically every part of the globe. By the October Revolution the nursery had 
approximately eight hundred species of initial plant forms. There were plants 
here from North and South Dakota, Canada, Japan, Manchuria, Korea, 
China, Tibet, India, Pamir, Indonesia, Central Asia, the Caucasus, Crimea, 
the Balkans, the Alps, France, England, the tundra regions, etc. 

When in 1919 my nursery was placed under the supervision of the Peo¬ 
ple's Commissariat of Agriculture of the R.S.F.S.R., it contained the follow¬ 
ing new varieties of fruits and small fruits, industrial crops and melons which 
I had produced: 


■ 

apples. 

. . 45 

varieties 

plums—Reine Claude and 



sour cherries . . . 

. . 13 

pa 

blackthorn (dessert) . . 

. 15 varieties 

sweet cherries . . . 

. . B 

— 

apricots. 

0 


almonds. 

. . 2 

%• 

quince. 

2 

ft 

g™P«. 

. . 8 

#• 

currants . .". 

0 


raspberries .... 

. . 4 


blackberries. 

4 

as 

gooseberries .... 

. . 1 

•a 

wild strawberries .... 

1 

3 

•a 

Aclinidia . . . 

. . 5 

a* 

ashberries . . . 

a* 

mulberry . . . 

. . 2 

as 

white acacia . 

1 

at 

tomatoes . . . 

. . 1 

•• 

attar roses. 

I 

•• 

nuts . . 

. . 1 

•• 

melons . . 

1 

•a 

cigarette tobacco . 

. . 1 


lilies. 

f 

a« 

pears . 

. . 20 

- 

1 

as 


Total 


153 varieties 
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In my further work 1 managed to evolve a number of methods with the 
help of which 1 obtained outstanding varieties, frost-resistant not only in 
Ihc Central Black-Earth Belt, but also in the Ivanovo Region and even further 
north, and in Siberia. 

At the present time the assortment I have cultivated contains over three 
hundred varieties and represents a substantial basis for the socialist recon¬ 
struction of fruit and berry cultivation not only in the European, but also in 
the Asiatic part of the U.S.S.R. and in the high-altitude areas of the Cauca¬ 
sus (Daghestan, Armenia). 


TWO WORLDS—TWO POSSIBILITIES 

1 have survived two tsars, and for over sixteen years now I have been 
working under a socialist system. I have entered another world, one dia¬ 
metrically opposed to the former. An abyss separates these two worlds. 

That this is so may be seen from the following. Under tsarism, throughout 
my many years of work to improve the breed of fruiters, I received neither 
remuneration for my labours, nor, moreover, subsidies or grants from the 
tsarist exchequer. 

I carried on my work the best I could on my own means, gained by my 
own labour. I struggled constantly against poverty and endured all manner 
of hardships in silence, never petitioning assistance from the government. 

Several times, on the advice of eminent horticulturists, I submitted mem¬ 
oranda to the department of agriculture. In them I tried to explain the 
great importance and necessity of improving and replenishing our assort¬ 
ments of fruit plants, but nothing ever came of my memoranda. 

I welcomed the October Revolution as historically necessary ui its justice 
and inevitability, and I immediately appealed to all honest agricuUura c - 
perts to come over to the side of the Soviet Government and "™ eseT ™ "y 
lake the path of the working class and its Party. And to those w 10 o 
that “it is better to stick to the tried and tested, rather than stave '. tor 
new and the unknown" I replied, at the time, “You cannotclingo a 
part when the whole is rushing irresistibly forward. As early 
entered the service of the People's Commissar.at of A R r ' cu ^ ,rc 0 " d 
1910, with my fullest and sincerest consent, my nursery was declared 

properly; ^ ^ ^ ^ come an cnd wh „„^ other than Vladimir 

llvich I enin whose memory we all revere, gave his attention to my work. 
In 1922, on the instructions of Vladimir Ilyich, the work I was doing was 
expanded to unparalleled dimensions. Outstanding leaders of the' Common s 
Party and the Government, headed by Mikh.i Kal rnr, Cha, 

man or the Central Executive Committee of the U.S.S.R. and of the A Ru 
Sian Central Executive Committee, took an .merest in my work. M.kha.l 

Ivanovich paid two visits to my nursery. a• ,hn All- 

I received three awards from the Soviet <Government.At I the M 

Union Agricultural Exhibition in 1923. I was honoured w.th the h.ghest 


Michurinsk, Ivan Vladimirovich Micburin 


Comrade Michurin, Ivan Vladimirovich. 

Most sincerely congratulate you, Ivan Vladimi¬ 
rovich, on the occasion ol your sixtieth anniver¬ 
sary of productive labour for the good of our great 
motherland. 

Wish you health and new achievements in work 
of transforming fruit growing. 

I press your hand warmly. 

J. STALIN 


Moscow, Central Committee C.P.8.U.(B.) 

Joseph Vissarionovich Stalin 

Dear Joseph Vissarionovich. Your telegram is the 
highest honour conferred on me in all my eighty 
years. It is dearer to me than all other awards. Your 
great attention makes me most happy. 


Your I. V. MICHURIN 



N 3 H d U 



zr 

«-«. nop f* 

- T?9X M 




m 


■ V R P P n u /) f H H £_LLli-f-P-A * 0 M CEP 

P HMMXPWHCK MUH YPjUl? 

j h 9 A H y 8/UAHMKPOenH y ^ (r' 


HT nBAHy BiUAUMrtPOBnMy TOMKA_ 


A53AU TOMKA QT AyujH nPH8£ TCT9y )0 BAC 30 HBAH 


_OHjU A 63 A U TQMKA flAifl P*u 3flpp 0 Bbfl H HQBb I X yC n 6 X 0 6 
B--AE M—n.P_iJl£PAlQAAHHp n/lQflO BPflc T B A TO mka A 53 a u 
“ T0MKA *<PEHKO »H *_PyKy TOMKA ini,, _ — — 

-TOMKA * TOMKA CTA/IHH TOMKA- 


- h* - j/- ^ 

° i *Z?0£yuCYl', •/*,, ...%T 


MOCK BA UK 8Kn(6) Hoc>>4>y8M<capH3HOAiiMy CTAAKHy 

AoporoA Hoch^) BwccapnoMooHM reaerpaMMA OT Bolero 

ABH^QCb *** „•„* BtlCOJC H HarpBpoft JB *c< &0 fleT MOCM MM 3MH 
Om» Aopo 


- -He .CKKMX HM»X Hdr PM « CMaCTjIMB BauMM BC/IM MM M BMH- 

Bftu C/, ft. (mw»H) 



J. V. Stalin's telegram and I. V. Michurin's reply 
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award—a certificate of the Central Executive Committee of the U.S.S.R. In 
1925 on the occasion of the fiftieth anniversary of my work, the Govern¬ 
ment decorated me with the Order of the Red Banner of Labour, and in 1931. 
when horticulture was being reconstructed along socialist lines, I was award¬ 
ed the Order of Lenin. 

On the basis of my achievements the Government established a number 
of specialized institutions and schools catering to the entire Soviet Union and 
bearing my name: a scientific research institute of horticulture, a plant-breed¬ 
ing institute, a' technical school, a workers' high school and an experi¬ 
mental centre for youngsters. The purpose of these institutions is to train 
agricultural experts with higher and secondary education. There is also a 
combined state farm and orchard of five thousand hectares that has 
been named for me, and, lastly, the city of Kozlov has been renamed 
Michurinsk. 

Thus, by the will of the Party and the Government, the small nursery, 
confined to a tiny plot before the Revolution, has been transformed into an 
all-Union centre for research in fruit growing and plant breeding. 

My feeling of solitude disappeared after the Revolution. I have a number 
of assistants who have done much to facilitate my work and have devoted 
a great deal of strength and effort to the organization and development of 
our all-Union research centre of fruit growing and plant breeding. They 
have earned my profound gratitude and respect. 


HOW THE WORK I BEGAN SHOULD DEVELOP 


The future prospects of my work have been outlined by the Government 
in its decisions of November 23, 1923 and May 13, 1931. These decisions 
point out that "the outstanding achievements of I. V. Michurin in the produc¬ 
tion of new high-yielding varieties of fruits and small fruits for the centra! 


regions of the U.S.S.R. are of enormous importance for the socialist recon¬ 
struction of horticulture and for heightening its technical level. The develop¬ 
ment of large-scale state and collective farms, the planned distribution of 
varieties and scientific cultivation methods create unprecedented opportuni¬ 
ties for the extensive substitution of new, improved varieties for local low- 
yielding varieties.” 

The work which I have been doing for sixty years is inseparably bound 
up with the masses; it is their cause. But in order that the mass of the 
people might more quickly, and with the greatest possible benefit, take 
effected^ ° f ^ WOrk ’ lhc fo,, ° wi ng measures must, in my opinion, be 

_ ,hat ,he P criod of P°P ular * zin 8 my work is over; it is no longer 

a matter of propaganda, but of making practical use of m v achievements. 

anvtWnehT^t f° n . and ^ Udy ° f my varic,ics in various -ones is 

and kolkhoznlks I f ?' Th ° Ugh 1 am in '° UCh wi,h ,housands of kolkhozes 
d ko khozn.ks I feel no contact whatsoever with the regional and district 

agricultural administrations whose duty it is to disseminate my sarie^ 
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There is a very large and ever increasing demand from kolkhozes for my 
varieties 1ml, contrary to Government decisions, the local cultivation of stock 
is conducted on an insignificant scale. 

It seems to me that the work of putting my achievements to practical use 
should he placed under the control of the political departments of machine 
and tractor stations and state farms. 

•>. The further development of breeding fruit and small-fruit plants requires 
regular expeditions to procure new specimens. In my research of the wild 
tlora of the Far East I proved the importance of this aspect of the work and 
raised it to a scientific level. 

3. Since our goal is not only to explain the world, but to change it so 
that it may better serve the needs of the working people, I regard plant 
breeding as a .powerful instrument of our contemporary society, engaged, as 
it is. in the construction of Socialism. This instrument can help us master the 
nature of plants. That is why I think that instruction in plant breeding 
should be introduced in all agricultural schools, from primary schools to 
colleges. 

First ptiltlishc.l in 1934 in 
Transactions o/ the I. V. Michurin 
Plant-Breeding Station, VoL II 


LETTER TO COMRADE STALIN 

Dear Joseph Vissarionovich! 

The Soviet system has transformed the small undertaking 'vhich l startcd 
on a mean garden plot sixty years ago for breedmg new fruit vn* 
creating new plant organisms into a vast Umon-w.de centre of indust“al 
fruit breeding and scientific plant breeding, with ^usands of hectares 
orchards, magnificent laboratories and facilities and dozens of highly sk.llcd 

" l \ml mvself. a lone experimenter unrecognized and ridiculed l.y the offl- 
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scale. 
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For all this, as a token of my gratitude, devotion and love, all of my sixty 
years’ work is dedicated to you, the beloved leader of the working masses 
who are building a new world, a world of joyous labour. 

Dear Joseph Vissarionovich! 1 am eighty years of age, but the creative 
energy surging among the millions of workers and peasants of the Soviet 
Union fills me too. old man that I am, with eagerness to live and work under 
your leadership for the good of the socialist development of our proletarian 
slate. 

I. Michurin. 

First published in 1934 in 
Izvestia, September 20 

M ,J » 1* 




PRINCIPLES AND METHODS 



WHAT IS MEANT BY THE ACCLIMATIZATION 
OF FRUIT TREES 

(REPLY TO MR. CHERADAYEVj 


No doubt, one should not.’in the ordinary way, take issue with Mr. Chc- 
rabayev's article in No. 10 of Sadovodstvo i Ogorodnichestvo (1905), as it is 
not based oil personal experience, but on theoretical deductions made from 
the opinions of others; but in view of the adverse implications which 
this article may have for the development of horticulture in Russia, 
and of its total misinterpretation of the opinions expressed by myself on 
the subject of acclimatization, I am compelled, against my will, to take up 
the pen. 

I must make the reservation that, both in my first article and in the 
present, I speak solely of the artificial acclimatization of fruit plants. Also, 
1 should like to make clear to the reader the meaning and implications of 
the word acclimatization, at least as understood by myself, in its bearing 


upon the matter in hand. 

In my opinion, a particular variety of fruit plant can be said to have 
been acclimatized only given the following. Firs-tly, if this variety, upon being 
transplanted from a place with a different climate, could not have grown 
in the new location on its own, but has reconciled itself to the new climatic 
conditions thanks to the rational, well-advised methods applied to it by the 
acclimatizer—and this without any change in the quality of its fruits. Sec¬ 
ondly, if this artificially acclimatized variety has developed such permanent 
resistance that upon further propagation it will retain its acquired ability o 
grow and bear fruit effectively in the new locality, without requiring of man 
more care than local varieties do in order to keep alive. 

If. on the other hand, the transplanted variety turns out to have been 
hardv in itself: or if. while being hardy in the initial single specimen, it loses 
this resistance upon further simple propagation: or if, lastly, its fruits s 
substantial deterioration-then, in my view, the tern, acclimatization ou 0 ht 
not to be applied to it, because it would be pointless. 


WHAT IS MEANT BY THE ACCLIMATIZATION OF FRUIT TREES 


17 


Accordingly, without knowing for certain that the conditions I have named 
did in fact obtain in the case of a particular transplanted variety, it is, to say 
the least, improper to claim that the variety has been acclimatized. 1 

To bring the point home more fully, let us take a few examples: 

1) The Roditeleva cherry from Vladimir—a well-known and excellent 
variety—positively will not lend itself to acclimatization: transplanted to 
other areas, it grows well enough, but its yield is low, and the fruits dete¬ 
riorate so much as regards flavour and size* that they lose all value and 
the variety becomes unrecognizable. 

2) The Lyubskaya or Alfyorovskaya cherry is an excellent variety in its 
own locality, while in my orchard in the Tambov Province it bears such 
scanty fruit as to be totally unsuitable for us. 


3) 1 have a fourtcen-year-old specimen of a well-known and excellent 
variety, the Reinette d Orleans, or, as fruit dealers call it, the (red| Shafran; 
it bears fruit every year—but what these fruits look and taste like! They 
are nothing but a wretched caricature of the Shafran. Our native Repka 
is infinitely superior. The same goes for the Beurre Slutskaya pear and other 
pear varieties. A host of such examples could be cited. How can it J>e claimed 
that these varieties have become acclimatized in our parts? 

Acclimatization by the natural method of planting the seeds, on the other 
hand, offers an easier way of extending the assortment of plants in each 
locality and affords full opportunity of securing. l»v means of selection, 
varieties producing fruits of excellent quality and capable of withstanding a 
severe climate. .Moreover, one can in this way acclimatize types of fruit trees 
which never grew in the locality before, as. for instance, the Kuzmin plum in 
' etluga or the cultivated apricot in my orchard in the Tambov Province. 

That is why I said that the acclimatization of fruit trees was. with very 
few exceptions, possible only by planting the seeds; and I say so again 
because out ol the few varieties that have proved fit for our climate. the 
overwhelming majority owe the fact to their having already been capable 
their native parts of withstanding a climate more rigorous than the one 
prevailing there, and not to having been introduced by the methods of Grell 

climated' ” WCTC Simp ‘ y not artificially ac- 


<o ?* n,V . in WMch .'"" deviation, 

proper to use the term ■•*xlimatlatl„n.' 6 ° ""° * S ' riC ' of whelh ' r it i* 

-he r.r ? r '° mpoM ° n ° f 

tried it on on, ,pe,i m ,„. y „ no ^ ^ ”" d 

The town of \ clluga. in the Gorky Region —Ed. 

4 II is in this way. and only in this way. Mr Cheraha*— 
mention made their appearance in the Kiev. Kharkov and KuAk ^ 

whole deluge of varieties, as you put it but only som- H * pTOV,nc * s And "ot a 
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1 loo was ,al one lime an admirer of the Grell method of acclimatization, 
it is a method for which many paid dear, myself included. A great deal of 
effort, money and time was practically thrown away. Acting on Grell’s 
theory, 1 too miraculously acclimatized in the Tambov Province many of 
the finest foreign varieties of pears, and they grew and bore fruit well 
enough for several years, so that 1 not only myself came to believe in the 
possibility of miracles of this kind, hut, eager to convince others, wrote an 
article about my experience in acclimatization, which appeared in the Rus¬ 
sian Imperial Horticultural Society's Vestnik Sadouodstvu i Ogorocinichestva 
for 1888, pp. 395-401. 

But, as if to spite me, the very next winter half of these varieties were 
killed by frost, and in the succeeding years they .were followed, with very 
few exceptions, by the rest. AH in all. some three of these varieties managed 
to survive, and I comforted myself with the reflection that not absolutely 
aU my work had been wasted. But afterwards 1 began to wonder whether 
perhaps these survivors were not hardy in themselves, even without my 
ingenious devices. To test this, 1 again ordered these same varieties from a 
foreign nursery, and my surmise was confirmed: these latest arrivals, grafted 
in the ordinary way in my nursery garden, proved as hardy as those I had 
acclimatized. 

Sometimes one comes across varieties which are sickly when young, but 
afterwards, on reaching a more advanced age, grow and bear fruit well; 
when that happens, acclimatizes triumph, ascribing the tree’s new-found 
hardiness to their own exertions and care, whereas actually it is simply 


an individual property of that variety. 

It will happen, too, that a definitely delicate foreign variety chances to 
be grafted onto a wild stock possessed of an altogether exceptional power 
of overbearing the requirements of the scion, and its constitution undergoes 
changes in the direction of a more stunted habit of growth, more abundant 
crops, improved colouring of the fruits, or. lastly, of greater hardiness; and 
in the latter event, that is. if it achieves hardiness, acchmatizcrs attribute his 
success to their own efforts—and are. of course, mistaken, because when 
cuttings from such a hardy specimen are grafted upon other wildings, they 
again vield delicate plants. The proper procedure, of course, would be to 
propagate such an accidentally-discovered stock by layering, so. as ° retain 
and utilize its valuable property—dwarfed habit (as is done with 'he Para¬ 
dise apple and the Doucin), and then to graft the delicate variety onto the 

layC | r mu S t point out that such ideal stocks occur as individual variations in 
aU botanical species of fruit trees, and certainly .not as whole 
example. Pyrus baccata. which Grell introduced as a stock on «« « ° “ 

theoretical appraisal of its qualities, and which, incidentally, has « signally 
failed to live up to the hopes entertained of it that it would be well to gi 


11 may happen that other varieties w 


ill not lie influenced by the same stock. 
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up using this kind of slock, al least ii> our locality, because Pyrus pruni/olia, 
lor example, is much better adapted to the requirements of horticulture in 
these parts. 

Lastly—l>ut here 1 am speaking of a conjecture, not a fact—there probably 
also occur, though extremely seldom, stocks .with the power to induce per¬ 
manent changes in the properties of certain varieties grafted upon them; and 
if this change is in respect or hardiness too, the resultant variety is indeed 
acclimatized—not by man, however, but by blind chance. You need not he 
unhappy, Mr. Clierabayev. over the idea of starting a controversy with cer¬ 
tain persons (II) who deny acclimatization; one has to bear with that, as the 
matter cannot possibly be elucidated without it: and evidently that was 
what the editor had in mind; otherwise, I imagine, your article would not 
have been printed. I certainly did not claim in my previous article that good 
foreign varieties should not be introduced in our parts. I only pointed out, 
on the basis of experience, that very few ol them would prove suited to the 
northern and central areas of Russia, in view of the severe climate in these 
areas. I stated that a much more natural, easier and surer way to extend 
the assortment of each locality was to breed new varieties by planting the 
seeds of good fruits and giving the seedlings rational care. 1 endeavoured 
to show that a plant introduced from another climate in the form of seed 
and raised from it in the new locality will undoubtedly acclimatize and 
adapt itself to the new environment more easily than if transplanted in 
any other way. Thai, surely, is an indefeasible truth, and ought not to be 
contested. 

Then, 1 wanted to refute the absurd belief that planting seeds, even of 
good fruits, never produces anything but wildings. You condemn me for 
advising that one should, without any elaborate pains, take for this purpose 
seeds of the best fruits on sale in neighbouring orchards, or even of fruits 
brought to local markets from other places; and you say it would be a surer 
method to take seeds from own-rooted trees. In regard to some species and 
to long-standing variations or such as have acquired full constancy, I agree. 
Seeds from such own-rooted individuals will yield a larger percentage of 
good seedlings. But where is the private gardener to find such trees? And if 
he does find them, how much time will be wasted until they attain fruiting 
age! Then, too, how is each grower to know which are the constant varieties? 
Whose directions is he to follow? For this is a matter which has not been 
elucidated at all as yet. 

Which varieties are likely to be constant, in what kinds of soil and local¬ 
ity, and in the neighbourhood of what other varieties? 

Rvcn Mr. Grell, to whom you refer, only endeavoured to collect informa¬ 
tion in order to clear up this point; but unfortunately, lie did not accomplish 
anything, as I know from his own letters to myself. His recommendations 
were based on conjecture alone. 

I do not deny the usefulness of these recommendations for people of 
experience people who are in a position to test this surer method, as you 
call it, for themselves. J 
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In particular, it would I»e of great advantage to the progress of horti¬ 
culture if our recognized scientists were to make a study of this matter; if, 
for example, they were at least to marshal factual evidence on both sides of 
the case, and communicate it through the press. 

But for the general run of gardeners to accept these methods, which have 
not been tested in practice, as the established standard, and intrude a need¬ 
less and severe retarding factor, is, to my mind, at least inadvisable; and if 
only for this reason, 1 thought it would be well to call attention to the simpler 
and easier way by which nearly all the fruit varieties existing -both here in 
Hussia and abroad have been obtained. 

You complain that our Russian writers on the subject, and with them the 
fervent adherents of the method of propagation from seed, have not pro¬ 
duced anything as yet. 

But then perhaps you will explain how cultivated fruit varieties were 
obtained by mankind on this earth generally. Not, surely, by acclimatization 
from other planets? 

I do not think 1 need labour the point any further. Everybody knows 
that all varieties of fruit trees, both here and abroad, were obtained by 
planting the seeds. ... In this country, work is not appreciated, the opinions 
of the people who work do not come first; and as a result, our specialized 
publications are largely filled with high-sounding phrases and long words 
which the majority of readers have difficulty in understanding—assimilation, 
acclimatization, Iranslhecration, and so on—and thrown in for good meas¬ 
ure is a conjecture or scientific deduction based on some theory evolved by 
the author without any practical proof whatever. 

And, you know, it is all so cunningly disposed in the article that the 
author's total ignorance of the subject is tucked away neatly behind a 
nebulous vagueness. Now most of our people have not much education, 
and what they need is directions about easier methods, set forth as simply 
as possible; and, above all, they need methods that have already been tried 
and sufficiently proved by practice, and not conjectures such as that a wild 
slock does not influence the variety grafted onto it, when it is an undeniable 
fact that it does. 

We shall try to examine this question with all possible conscientiousness; 
and the author of the article about “The Failure of the Stock to Influence 
the Scion” must excuse us if we arc compelled to disagree with his views. 

No one will deny that the leaves do indeed serve to elaborate the sap 
imbibed by the roots; but to claim that the foliage is the only organ on which 
the qualities and structural differences of the fruits of all fruit plants depend, 
and that such a vitally important organ as the roots does not affect the 
structure of the plant as a whole and, specifically, of its fruits; and, more¬ 
over, to ascribe much greater influence to such relatively secondary factors 
in a plants life as soil, climate and topographical conditions—to do that is 
not well, to say the least. The more so that facts encountered in practice do 
much to undermine belief in such theories. How, for example, is one o 
explain the following cases? 
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If a fruit bud of a good and long-standing cultivated variety is grafted 
onto a branch of a wild pear tree, and the following year, when the bud 
begins lo develop, you remove the few leaves of the cultivated variety which 
usually appear in the vicinity of the flowers—the ovary, left under the 
influence of a mass of wilding leaves alone, will yet develop with only very 
slight deviations from the characters of the cultivated variety. The same thing 
happens in the nursery garden in the budding of apple trees, and particularly 
of cherry trees, when a fruit bud is grafted by accident instead of a growth 
bud. In the fruits of cherry trees produced in this way, very little change for 
the worse is to be observed. True, 1 may be told that, under the general law 
of the development of living organisms, the functions of the missing organ 
are taken over by another organ; in this case, by the petals of the flowers 
of the grafted fruit bud. Yes, one might assume that the petals, brief as had 
been their existence, had yet caused the rudiments of tissue to form in 
the ovary in the particular shape from which a fruit of the cultivated variety 
would develop normally thereafter. But I did not stop halfway in these ex¬ 
periments, 1 took the precaution of destroying the petals when the buds 
were first opening, and yet 1 succeeded—sometimes, though not always—in 
obtaining fully developed fruits. 

Now surely one is not to assume that the functions of the eliminated 
leaves were in this case taken over by the stamens or pistils. That would be 
quite incredible. 


On the other hand, if the cultivated variety grafted on in this way was a 
young, newly-evolved one, there were substantial changes for the worse in 
the shape and quality of the fruit. 

Further, I took cuttings from several outwardly dissimilar, uncommonly 
vigorous selected first-year seedlings of cultivated varieties, and bark-grafted 
them the very first summer onto branches in the crown of a ten-year-old 
wild apple tree—all the leaves on the cuttings of course being removed. And 
what did I see? During the very next year of growth, the leaves and the 
structure of the other parts of the scions underwent an astounding change, 
although all wild shoots without exception were carefully removed when 
they first appeared and no influence could accordingly be exercised by leaves 
of the wilding. Firstly, the shoots and leaves on the different scions showed 
little dissimilarity as regards appearance and shape, and, secondly, all of 
them resembled in structure not the selected seedlings from which tiic scions 
had been taken-and which continued to develop vigorously in this second 
yca r of their l.fe-but bore a sinking resemblance lo the wilding onlo which 
they had been grafted. 

Many such experiments were made, and if not all. ycl Ihe grealer pari 
of them prove beyond dispute that Ihe slock does influence Ihe scion There 
emerged only a difference in Ihe degree of influence, namely, Ihe older the 

vmm/ Va T y ' grea,t ' r 1,5 individual resistance to change, and the 
r , “ a " d Ie f’ change-resistant the slock. Ihe less does Ihe influence of 
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II, on the other hand, we take a variety, which, though old, is susceptible 
lo change, or one that is young, insufficiently mature and not yet firmly 
stabilized, and graft tins variety onto an older or more change-resistant stock, 
marked alterations due to the influence of the stock will not be slow to 
appear in the properties of the scion. 

To return again to Mr. Cherabayev's article. As proof of the constancy 
of stone-fruit varieties, he quotes the example of a surviving twelve-year-old 
sweet-cherry seedling of Mr. Grell's. 1 perceive no proof here, as no 
information is given either -about the .seedling itself or about the variety 
from whose fruit it was produced. That in the first place; secondly, on the 
basis of experience, I positively declare that practically all sweet-cherry 
varieties, ol all others, are in the highest degree unstable. 1 have several dozen 
such adult sweet-cherry trees, and they bear fruit, but not one of them has 
shown itself to be constant. 

Mr. Cherabaycv also says it would be interesting to know what would 
come of planting the stones of the own-rooted tree lie mentions. Nothing 
of any worth in respect of hardiness. 1 make bold to assure him; but it 
Mr. Cherabayev should succeed in rearing even a single seedling to fruiting 
age. and plant the stones of that, then in this second generation he would 
get a high proportion of hardy individuals, as characters are transmitted to 
progeny mostly not from the father and mother, but from the grandfather 
and grandmother; this latter peculiarity in the transmission of hereditary 
characters is the source of the principal difficulty in the proper selection 
of parent plants for hybridization. 

Firsl published in 1905 in 
Stulonotlsluo i Ogorodnlehetlvo. 
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HOW PLANTS CAN BE ACCLIMATIZED 

After twenty-eight year.’ experience in cultivating fruit trees in the Tam- 
bov Province, i am in position to say that plants can be accl.mat.sed only 

l,y No "or n dgn h vartofyif not already able in its native environment to endure 

° nd Every r plant has''the 0 Taculty of a.tering its constitution adapti^ itself in 
-be early stages of ... tife to new 

manifests itself in greatest degree in occasionally five, years 

then it diminishes; and after the HrsMwo thr ncwl ob J ned variety 

of fruiting, it graduatly d.sappears. Thereaner hardi ness that any 

becomes so resistant to change m the *«ctmn ° f |ion . T hat is why 

methods of acclimatization arc practically out q 
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1 say one should not entertain the false hope that a variety which has once 
shown itself too delicate for the locality in question can be acclimatized by 
"rafting it upon a cold-rcsistant stock; for the only result will be waste of 
time, money and effort. I am no follower of the beaten track and certainly 
do not mean by this that one should renounce efforts to grow letter varieties 
of fruit trees, and should only plant what our fathers and grandfathers did. 
On the contrary, I maintain that it should be our common endeavour to 
secure an improvement as regards both the quality anil the number ol va¬ 
rieties In each locality. 

I may be lold that the climate and other local conditions allow of nothing 
better. 

I repeat, on the basis of twenty-eight years' experience, that this is the 
completes! delusion. Of course one should not forego trying out novelties of 
foreign origin in order to extend the assortment in a particular locality. But 
do not forget that very little is accomplished in this way, because the climat¬ 
ic conditions in the native countries of these varieties arc so very different 
from ours. The only varieties suitable for the purpose will he those which 
were already able in their native .parts to endure temperatures as low as 
ours and to make do with less warmth for ripening their fruits. It only re¬ 


mains for us to collect and make known the line varieties, possessed by cer¬ 
tain growers, which resulted from the germination of a chance seed cast 
on the ground or from the offshoot of a stock. Next we should turn to 
the surest and most reliable method of obtaining new varieties—the 
planting of seeds from selected fruits of the best varieties, both native and 
foreign. 

1 repeat, the seeds to plant for this purpose must be only of the finest 
cultivated types, not of wildings of our forest varieties or of such as have 
run wild. If the latter are used, nothing of any worth can come of it. 

It is futile to strive for or expect a good variety in seedlings raised from 
sour wildings, though there be a whole million of them. 

Nature makes no such leaps, improvement is gradual, and so from an 
improved sour variety a further improvement can be secured. 

Now of course one might in time achieve the desired result by this pro¬ 
cedure too, but it would take too long, and what do we want with it? Why 
should we again go over old ground? 

We already have the product of progressive improvement, namely, good 
cultivated varieties. 


Theirs are the seeds to plant, whenever the opportunity presents itself, 
and be sure, your efforts will not be wasted in the end. Do not think that in 
order to obtain a good, and sometimes a really excellent new variety, a mass 
of seeds is required. It is not quantity that decides here, it is quality. Plant 
some hundred or two hundred selected seeds from the best fruits of a good 
variety, nurture the seedlings carefully, and you will have more than if you 
were to raise whole millions of seedlings from all manner of worthless 
seeds. Take no heed of the statements which have recently appeared in 
the press, telling us that, in the desire to find a good new variety, people had 
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the patience to examine millions of apple seedlings—and found nothing use¬ 
ful or worthy of attention. 

1 would wish to point out in this connection that these millions of seed¬ 
lings were by no means raised for the purpose of breeding good varieties, but 
solely as wildings /or grafting-stock; and that, accordingly, the seeds were 
not taken from good types, but from sour forest and similar semiwild va¬ 
rieties—a point which the writer omits to mention. 

In setting /orth my views on this latter subject, 1 know that I shall be 
inviting the shafts of many, but that cannot be helped. A new Irend always 
encounters in its path whole masses of inveterate mildewed prejudices, un¬ 
conscionable ignorance and ingrained intolerance among the mere copiers. 
But incontrovertible facts are on my side, bearing out what I have said. 
These facts are the new apple, pear, cherry and plum varieties which I and 
others have produced and which can freely stand comparison with the best 
foreign varieties. I hope in the nonc-too-distant future to obtain many more 
good acclimatized varieties. 

First published in 1905 in 
Sadovodslvo / Ogorodnichestuo. 

Nos. 2 and 3 


MY EXPERIMENTS 

IN BREEDING NEW PLUM VARIETIES 
IN A SEVERE CLIMATE 


Very nearly the only completely hardy species of the plum group in our 
parts is, as Ls commonly known, the blackthorn (Prunus spinosa). It not only 
grows and bears abundant fruit in the forests of Central Russia, but makes 
its way far to the North, withstanding temperatures as low as ~38‘ R., and, 
not being capricious as to soil, contents itself in some places with meagre and 
dry sandy loam. Only in years when morning frosts in the late spring kill 
its early-developing flowers does the blackthorn remain without fruit; unfor¬ 
tunately, such instances are common not only in the North, but in my locality 
too. This was the case in the spring of 1888, when late frosts killed all the 
flowers of the wild blackthorn in the neighbouring forest; but in my nursery, 
in a bed of three-year-old blackthorn seedlings, one tree of particularly 
compact low growth (not more than three-quarters of an arshin), and with 
a fairly wide and dense crown, put forth a mass of flowers which endure 
the morning frosts very well and set fruit abundantly. In the autumn, all 
the fruits matured.' Such abundant and remarkably early fruiting, and 


» The stones were planted, came up very well and produced a nexv hardy variety, 
which, in addition to all the usual qualities of blackthorn, is remarkable because> •«» 
flowers can survive morning frosts and because it can make do with dry. sandy o . 
.K-ars generous crops of fruit every year, and has no root growth.The fru.ts are smaller 
than those of the common blackthorn, their flesh has a less astr.ngent taste, the stones 
are slightly elongated and difficult to distinguish from those of the cherry. 
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particularly the ability of the flowers to withstand morning frosts, naturally 
attracted my attention. 

In the spring ol 1889, I hastened to take advantage of the second (lowering 
of my blackthorn, expecting,' not without reason, that a young plant, which 
had not yet had time to develop resistance to fertilization with pollen of a 
dislantly-related variety, would be easier to fertilize as 1 desired with pollen 
of Green Reine Claude. 1 had in a basket at this time a small grafted specimen 
of the true Green Reine Claude, with flower buds. Unfortunately, I his speci¬ 
men, though placed in a protected spot well warmed by the sun, was later in 
flowering than the blackthorn, so that when the Reine Claude pollen was 
fully ripe, there remained on the blackthorn no more than fifteen flowers 
suitable for pollination. These were carefully castrated while still half-open, 
and afterwards fertilized with pollen from the Reine Claude. I should remark 
here that I had made similar attempLs to cross Green Reine Claude with the 
blackthorn several times before, but had never succeeded, probably because 
of the too-distant kinship between the two. This time, however, twelve fruits 
resulted, which differed in appearance from the non-hybrid fruits only in a 
barely noticeable increase of the transverse diameter; as to their colouring, 
rind and taste of the flesh, I was not able to perceive any difference. 2 The 
stones of these hybrid fruits, on the other hand, revealed to the trained 
eye a clearly perceptible modification, particularly in the form of the 
stones ventral seam and in a peculiar roughness of its surface. Unfortu¬ 
nately, 1 cannot recall the exact details at this date, and I was not able to 
make an accurate enough drawing of them to be of any use to the 
hybridizer: the developmental features were so very fine that I could not 
reproduce them on paper. (It is not what 1 have now in the stones 
of Amygdalus sibirica, a special form which I have hybridized with 
Amygdalus Dauidiana, for the purpose of further crossing with cultivated 
and seed-propagated varieties of Amygdalus Persica. Here you have both 
stones five times the former size and the traces of hybridization standing 
out so distinctly that there has been no difficulty in setting them down 
in a drawing.) 

When planting the stones at that time, I did not think, through inexpe- 


' I would advise breeders to note, in order to avoid failures when making distant 
crosses, that it is well to take young seed plants in the first years of their fruiting, or 
belter still, young hybrid plants, as these have been completely shaken out of their stub¬ 
born generic, hereditary resistance to pollination with an alien, uncongenial pollen. I do 
not mean to say that if this is done, all and every cross will be possible, hut I repeat 
under such conditions good results are more likely. 

‘ “:L b “ d o" Chln " ,hc """ n " d 1 h >« noticed II. if 

"‘' h , . h K C nak ' d '>°- ,h ' n "•" h ,hc « W »' = magnifying gin... Por lhc nl0sl , 
of «unc. Hob, chengc, arc barely perceptible. h„. i. doe, happen ,ha. they are ,o strongly 
” ' ” h‘ p '"""'"'’'''P W™' «"» >o the layman. Here is a sirikfng 

vaS , . rU9 ° ,a >Va5 , “ ,U “ ed wi "‘ P°“'" f~m Rosa bi/ero (Mr. Bonsei* 

-anety). lhc re.ull.nt fruit, were of a high, bulbous shape, instead of „ flat, turniplike 
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nonce, lo break them lirst.' and obtained only four plants from the lot. These 
1 set out the following spring in loamy soil, in an absolutely open and dry 
spot," with subsoil water only at a depth of 22 arshins. Here they re¬ 
mained without transplanting 3 until 1899. and showed themselves definite¬ 
ly hardy. 

In the fourth year (from germination), one of the seedlings, the lowest 
in stature, bore the first fruit, but of very poor quality—evidently it had 
deviated entirely in the direction of the blackthorn, and so 1 had it destroyed. 4 
In the fifth year, a second seedling fruited: 1 afterwards named it the 
Myasnaya Sliva (Meat Plum), on account of the specific taste of the fruits. 

1 should mention here that from the third seedling, whose leaves had the 
greatest similarity in appearance to those of Green Heine Claude, buds had 
been grafted in 1891 (that is. in the second year of its life) onto the neck 
of a three-year-old seedling of true blackthorn.* This graft was rather back¬ 
ward in the development of all its parts, and changed noticeably for the 


' ll i\ essential, a' 1 afterwards found, to break the stones in the early spring before 
germination time, because in crosses in general, and particularly in distant crosses, you 
gel relatively abnormal or positively monstrous seed* and stones, in most coses incapable, 
when germinating, of opening of themselves, without human assistance. I have had 
occasion, when a long time passed without sprouts appearing, to open the stones; and 
what did I see? The seed had sprouted and. Ilnding no exit, had wound ilsclf aroun 
the cotyledons or grown into them. The same should be done in such cases with cher- 

ries. plums, peaches, apricots and roses. ...... «. 

: In mv eagerness to secure hardier varieties. I evidently overdid tins Spartan train¬ 
ing. and thereby worsened the qualities of the new varieties' fruits, which under other 
conditions would probably have been better, while hardiness in all likelihood would not 
have suffered either, in view of the predominant, as it turned out. influence a* 
blackthorn. In general, my subsequent researches made it quite clear ' 

should be reared in as fertile a soil as possible, particularly where .1 » 
compliance with human taste, to train a plant with an overdeveloped per.carp-a thing 
that undoubtedly does not accord with the laws of Nature. 

For the latter, such plants are nothing but monsters, and Nature w‘ll not fo 
such abnormal deviations-that is something man must do. by duly intens"J" 
ishment. which must. in order m.ke .he deviation permanent, he ^'11^ " 

until the plant attains complete maturity. If artificial nourishment is withheld 

“ rii^r^r right, but. as distinct from the treatment of pome seed¬ 

lings (which need to be frequently transplanted). I still avoid undue 'ransplajaling ^ 
stone-fruit seedlings, for I have noticed that it hinders the progressiv 

,he various par,, of ,he pian, in the ~“™" f * ^atitics of it. hr,, 

« It is a gross error lo condemn a plant on the basis o t .-ndliiure 

fruits; a, subsequent work with stone-fruit s.^rtti^Bn—nnd »l*o ^ „ f , he 

particularly hybrid on«,-,ho-«d that ,f ,hcy are d , ve | 0 pm.n. 

fruit, improve gradually in ,hc firs, few years, though caws of re.rogre 

have also occurred. v «une seed plant, particularly 

5 One should not make grafts onto a wilding from a « ^ s J h fl scion 
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worse as time went on. It bore fruit In 1896. And, finally, in 1898 (that is, 
in the ninth year) the first fruits were also borne by the third seedling ilsell. 
which I had named Heine Claude Ternovy. It is from this seedling, as I have 
mentioned above, that the grafting was made. 

And here l observed highly interesting manifestations of the influence 
of a stable truc-blackthorn stock upon a young .hybrid variety grafted onto it. 
and also progressive development in the fruit qualities of the own-rooted 
original of the hybrid. The fruits of the original improved gradually in both 
size and taste; the fruits of -the graft, on the other hand, deteriorated in 
everv feature year by year. Moreover, its shoots lost their pubescence, the 
leaf shape changed from roundish to oblong, and the leaf margin from 
crenate to serrate. Noteworthy, too, is the fact that this retrogression turned 
out to be completely permanent, as may be seen from the following. When 
my whole nursery, with its already adult seed-grown trees, was moved to a 
new plot of land in 1899, 1 had to transplant the ten-ycar-old blackthorn 


at complete maturity—will be laid open to tin- iiillueiicc ol a blackthorn type which, 
though also young, is a pure, non-hybrid species, with hereditary, relatively greater sta¬ 
bility in its vital functions; and under this influence, the young plant is hound to deterio¬ 
rate. especially ns regards the qualities of its fruit. I have observed this not only in new 
varieties whieli I raised from seed, hut even in certain long-standing varieties of apples, 
pears, cherries and plums—though of course in less pronounced degree. It is to this 
phenomenon, loo, that I attribute the individual instances of apparent acclimatization 
of old foreign fruit-tree varieties from the West. The whole secret here is that the def¬ 
initely tender old type happened to be grafted onto a slock with an exceptional individ¬ 
ual power of subordinating even a long-standing and fully-formed variety to its 
influence. 

I Say •'apparent'* acclimatization because, though not always, yet in the overwhelm¬ 
ing majority of cases, such an acclimatized variety loses its acquired hardiness when 
transferred to other stocks, and perishes of the cold. True, there are cases, though very 
few, of a tender variety retaining hardiness |>crmanciilly; but when that happens, the 
plant changes so much that its fruits become totally dissimilar in taste to the line west¬ 
ern variety taken for acclimatization, and this change is always for the worse. What 
sort of acclimatization is that, may I ask? Why. what we get in a case like that is. in 
elTecI, a totally different variety. 

On the basis of all this. I definitely do not advise trying to hasten fruiting in young 
seed plants by grafting them thoughtlessly onto the crown of the first wilding that 
conies to hand. Now to make grafts onto the crown of strong cultivated varieties— 
always bearing in mind their future influence upon the scion—should. I believe, prove 
useful. 

In general, problems so important to horticultural development ns rules for the 
judicious breeding of new fruit varieties by propagation from seed and as the influence 
of the slock on the resultant seedlings have unfortunately been very little investigated, and 
not only here in Russia, but even in Western Europe. If in specialized publications one does 
come across individual attempts to deal with the matter, one can nearly always see. in my 
opinion, that the writers proceeded for the most part in blindfold fashion. Ousting to luck, 
and sometimes totally disregarding the most important aspects of the subject—some out of 
•gnorancc. others simply out of opinionated self-conceit, acting on false preconceived 
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hybrids with the rest; and the grafted specimen 1 deliberately planted much 
deeper, with the grafting point belo\v ground, and, by maintaining the 
moisture supply, induced it to send forth roots from the thickening which 
already existed at the grafting point. By the summer of 1903 these roots 
had attained almost complete development. Yet the fruits of the 1903 
and 1904 crops were of just the same kind, showing no improvement what¬ 
ever. In a word, it is just as if we were dealing with two totally dilTerent 
varieties. 

The fourth and last seedling perished during the transplanting of 1899 
without having borne fruit. 

From the Heine Claude Ternovy variety 1 have a three-year-old second- 
generation, seedling, obtained by a second cross with Green Rcinc Claude. 
All parts of this seedling show an improvement, but there has been no fruit 
as yet. 

I have gone into such a detailed account of the hybridization and train¬ 
ing of these blackthorn seedlings only in order to give the reader as clear 
an idea as possible of what should be done to extend the culture of southern 
plants to the north, and also of what mistakes were committed, and what 


notions, others still, because they are afraid of a little extra work. Lastly, there arc also 
individuals who simply reject, with unaccountable savage violence, even the "beady 
ascertained facts of this matter. And yet it is quite evident of whit inestimable beneft 
it would be to elucidate these questions.... Of course, the limited space of horticultura 
periodicals does not allow of much material being brought together in Ihem-that would 
require too much room. It would require a special volume-. thing which toe ay when 
life is so hard for the labouring man. is quite impossible of realization without substan¬ 
tial financial assistance from the state. But stiU. there .re people who are working, who 
have been observing these things intelligently, and who consequently 
useful observations. Why not make these observations known in printed form, 
exceedingly probable that the marshalling of such information, even though brief and 
fragmentary would be of material future benefit, if only because it would prepar. the 
mafrrinl. . 7 Af.cr .11, on. c.nno, cling lor ever ,o .he same .o lh. 

od, of culture. Wh.« was good nod even profitable before may 

a. a later date. Our forefather, turned up the soil with the wooden plough-while in our 
day a real plough 1, already a necessity. , 

Perhaps some will retort w.th the quest,on, how much have 1 my 
many varieties of present-day benefit have I bred’ Granted, haveubour 1 do 
much cannot be asked of me. a man of limited means, living by 

enough^'but '"bey^re^nsufne^em'foreondueH'ng^thT^work'o^^^^s'rnsive^^scole^^nnd 

—JETS VMZ “ 

S Tm me not be reproached with having done little. What I could and n, 
I could. I did. and shall continue to do •" futut^f «• U »'«<>- 

^" °" ,y on ' 

for the whole ot Russia-it would bring our slate untold benefits. 
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were the results. In other hybridization work with both stone fruits (cherries, 
plums, apricots, peaches) and pomes (apples, pears, mountain ash), and also 
with roses, the findings, with minor exceptions, were the same. It is otherwise 
in the case of small fruits—raspl»crries, gooseberries, currants, and so on: 
here there is a big difference. In my next article. 1 shall give a detailed descrip¬ 
tion of the more noteworthy seedlings I have obtained bv hybridization, and 
shall append photographs. 

First published in 1905 in 
Progressivnoge Sadovodstuo 
i Ogorodnicheslvo. No. 4 


MY EXPERIMENTS IN BREEDING NEW VARIETIES 
OF FRUIT PLANTS 

I began my experiments in testing and hybridization of fruit plants in 
1875. Since at that time I lacked thorough knowledge as regards the selection 
of fruit-plant varieties, I decided to test and make a personal study of as 
large a number of varieties as possible, and to this end I ordered from many 
fruit-growing establishments in Russia and from some abroad over six 
hundred different species and varieties of fruit and decorative plants. But 
soon enough, as might have .been expected, this “assemblage" resulted in a 
host of disappointments. Firstly, there was every reason to suspect confusion 
even on account of external appearance alone, of the shapes of shoots and 
foliage, which sharply differed in saplings of the same variety but received 
from different places. As a matter of fact, this confusion subsequently be¬ 
came manifest. Secondly, after the very first winter, which, as ill luck would 
have it, was especially severe, I had to eliminate from the collection more 
than half of all the varieties, as having definitely proved to lack hardiness. 
Then, after a few warm winters, there came other severe winters, with more 
losses. The result was that hardly one-tenth of the entire large collection 
survived, and this consisted, with few exceptions, of Russian varieties of the 
most ordinary kind as regards the flavour of their fruits. 

The losses were biggest in the pear, cherry and plum varieties, of which 
only a miserable few survived. Thus, out of .150 strains of pears there sur¬ 
vived the Bessemyanka, Tonkovctka, Tsarskaya and two varieties of Bcrga- 
motte; out of sixty strains of sour cherries, there survived the Vladimirskaya 
and Osthcim, and out of seventy-five strains of plums only the Ochakov- 
skaya Belaya and several semicultivated varieties survived; of twenty varie- 
. ties of sweet cherry not one survived; of thirty strains of gooseberry twenty 
perished; of fifteen varieties of blackberry three endured. 

The apples suffered relatively less: only two-thirds of the two hundred 
varieties perished. But of those that survived, with the exception of two or 
three varieties from the West and several select Russian strains, with the 
Antonovka heading the list, many proved to be very middling as regards 
flavour. 
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... In view of such enormous losses, and since I would not rest content 
with the remnants of the collection. 1 naturally began to devise means of 
combating the severe conditions. I made several excursions to various iplaces 
in the central and northern sections .of Russia with the aim of becoming 
more closely and personally acquainted both with the way fruit growing 
was carried on in those localities in general, and, in particular, with out¬ 
standing horticulturists anti their work. Incidentally, I hoped to obtain from 
them some especially sturdy good varieties which had been bred by them 
or which happened to grow in their parts. I started an extensive correspond¬ 
ence on the same subject with amateurs. But, unfortunately, I obtained very 
little by those means; of apples, for example, I acquired about fifteen va¬ 
rieties. of which I enumerate the following as the most outstanding in 
respect of quality: Homer Rosmarin Russkv, Romer Sinap, Romer Zelyon- 
ka. Borovinka Novaya. large-sized Skrizhapel, Skrizhapel Sharlakhovy, Zolo- 
toye Semechko, Vinogradnoye, Reshctnikov Soroka Samarskaya, Reshetnikov 
Reinette, Kopylov Seyanets Chornovo Dereva, Kopylov Seyanets Babushkina, 
etc.; of pears: Kaluzhanka. Medvcdevka, Myasoyedovka, Bcrgamottc Zelyony 
Vynoslivy, Rulyovka, etc.; of sour cherries: Zakharovka, Sibirskaya; of 
plums: Progress, and Kuzminskaya from Vetluga; gooseberries: Anibud and 
Kuzminsky from Vetluga. 

But all that was, of course, insufficient and—above all—I did not like to 
give up the idea of having in my possession foreign strains with fruits of 
such attractive appearance and flavour. Sustained in those days by the advice 
of Mr. Grell, 1 began, in line with his theory, to try to acclimatize delicate 
varieties by grafting them on to hardy slocks. Simultaneously various auxil¬ 
iary methods were employed—methods cunning in theory, but almost always 
useless in practice, namely, pinching oil of shoots, removal of part of the 
foliage at the end of the summer, introduction of lime into the soil, keeping 
extra moisture away from the roots in the second half of the summer, etc. 
But nothing was achieved by all this—the foreign varieties obstinately re¬ 
fused to reconcile themselves to the climate in our section of the country. 
There were rare exceptions when it seemed that we had achieved success, 
but that was a delusion. For example, by grafting ten-year-old .wUdings ot 
pears on to the crown I managed to preserve a few dozen of foreign, Ben ^ 
strains, and they bore fruit for several years. I sinccrely beheved that th.s a 
a real success and. at the insistence of Professor Rudzsky I rushed into P™* 
with an article describing this speedy acclimatizahon. winch P u “ , ^* d 
in the magazine Vestnik Sadovods.va i Ogorodmchesluo lor 888, p. 896 
But soon the error came to light. Firstly, .t “ r ned out 'h.t whcn such 
acclimatized varieties were transferred for grafhng at the“ “hemsclves. 
they no longer manifested endurance; ^ 

on to whose crowns these varieties were „raf , 6 

i Apparently owing lo the fact that the lime of the beginning and of Ihe end of the 
m ov..„w„rir"; ” £ — «d in the graf.ed son, did no, c„,nc,de. 
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up somehow and to lose branch after branch, and in the end they perished 
completely. 

True, in my search for methods of acclimatization 1 did succeed, not 
without benefit to all, in clarifying one phenomenon of what might be 
regarded as real acclimatization. This is apparently a happy coincidence, 
when a delicate strain happens to l>e grafted on to such a hardy 
stock as possesses the individual capacity of influencing only this particular 
variety grafted on to it, so as to alter its hardiness. Such ostensibly acclima¬ 
tized—always solitary—individuals, which I happened to find and which 
happened to be found by other horticulturists, are the main cause of the 
error into which the votaries of acclimatization fall; for although these— 
solitary, I repeat—individuals grow and even bear fruit apparently satisfac¬ 
torily, the error becomes manifest at the first attempt to propagate such 
pseudoacclimatized strains by grafting them on to other stocks, because then 
no hardiness is observed in the other grafted individuals. And, vice versa, if 
the same stock, on which one variety proved hardy, is employed as host for 
another variety, the hardiness will not be transmitted to the latter. While I do 
not in general deny the benefit of using hardy stocks. I am nevertheless con¬ 
vinced that no appreciable success in acclimatization can be attained by this 
means. I therefore had to turn to the last and—as transpired later—the surest 
method of increasing the assortment of fruit plants, namely, breeding new 
local varieties by using seed of the best varieties, both our own and foreign, 
particularly seed obtained by artificial crossbreeding. I must note here that 
already in 1884, while 1 was still employing Grell's methods of acclimatiza¬ 
tion, il began to make a thorough and extensive study of hybridization, lie- 
cause I was quite aware even then that by artificial crossing of choice delicate 
foreign strains with our local hardy strains it is possible, by sowing the hybrid 
seed thus obtained, to produce new varieties, with better fruit, which could 
endure in our parts. Fortunately there were some choice parent saplings 
for hybridization available, because in 1885, when rescuing some still 
surviving trees of foreign strains on dwarfing slocks from final destruction, 
1 transplanted them partly into places protected during the winter, and 
partly directly into baskets which I also removed to where they would be 
protected. 

And so, in 1888, many of these saplings flowered and made it possible 
to start crossing in considerable quantities. In most cases the fertilization 
proved successful, and the seed from the fruit which, after the crossing, set 
and ripened, were sown again into boxes, some in the autumn and some in 
the winter—depending on when the fruits ripened. In the spring the sprouts 
of the crossbreds* were pricked out into the beds, with the names of the 


. K viJT '* ° See,,Une ° b,aincd by CrOSsin G varif,ics of "*e same species, whereas 
' * 15 “ obtained by crossing plants of different species. Michurin. how- 

the iJSL'ZH T 05 '? foUoW ,his as is evident from 

scrih. l l ^ V n ,n "It . an< “ S: " h “ S ,0ng h*™ knoW " "c de- 

senbe as hybrids all seedhngs. w.lhout exception, which have been obtained by crossing 
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parent strains carefully noted on zinc tags. In the first year, 1889, I obtained 
about live hundred seedlings in all. Hybridization and planting have been 
going on in all the subsequent years since then to this day. 

After twenty years of effort, after a persistent and thorough study of 
everything .pertaining to this subject, 1 have, firstly, succeeded in completely 
refuting the erroneous opinion, so deeply rooted among fruit growers, even 
among diplomaed horticulturists, that as a rule only wildings are obtained 
from seedlings produced even from the seed of the best varieties of fruit trees, 
and that, even if a good new variety is obtained by such means, it is but 
a fortunate accident so rare that it is positively a waste of time to try. Sec¬ 
ondly, and most important, I have found the reason why it was mostly wild¬ 
ings that were obtained after planting, and have succeeded in ascertaining 
what should be done to obtain as high a percentage as possible of new good 
varieties suitable for cultivation, capable of yielding fruit that are better in 
appearance and flavour. 

The main task, as it turns out. is to observe the following condi¬ 


tions: 

1. Choose varieties from the seeds of which the largest possible percentage 
of seedlings with the required good qualities may l>e obtained, preference al¬ 
ways being given to fruits from orchards in which there are no wild speci¬ 
mens of the same species. 

2. Select the best fruits as regards external and internal qualities, i.c., 
avoid fruits of an ugly form, diseased, puny, etc. 

3. Select more correctly formed and fuller seeds. 

4. Under no circumstances allow the seeds to overdry either before or 


after planting. , 

5. Provide soil of the proper composition for each species of fruit plants 
and in some cases even for individual natural varieties and strains. 

0. Proper care in training the seedlings, with a view exclusively to the 
most luxuriant possible development of all the parts of the plant. It is 
absolutely essential to prevent, during the .vegetation period, any, even .t on y 
temporary, insufficiency of moisture in 4hc soil, to prevent thcsoUfrom 
growing too compact, from being infested with weeds, from bocow mg « 
hausted. This kind of care should be provided for the nursling[ up to the firs 
two or three years of bearing, i.e., until it has grown strong enough and 
acquired sufficient stability against regressive deviation. 


,wo Oitfcrcn. of p,.„U; for example. gained 

•he Anlonovka, .he Boro.inka. Urn An, « te“«c U «. h.r2..-r. 
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The above six conditions contain the principal points by which one should 
hu guided in growing new varieties from seed without hybridization. After¬ 
wards if an opportunity is offered to introduce artificial crossing as well, 
which’ increases the chances of success, the following points should also be 
taken into consideration: 

7. As far as possible choose young varieties for both components, as me 
more capable of producing better crossbreds. The individual plants should also 
be young and vigorous, not diseased and feeble. 

8. To prevent self-pollination of the flowers of the maternal plant it is 
necessary to perform the castration operation on buds just beginning to blos¬ 
som. After the artificial fertilization, the pollinated flowers should be pro¬ 
tected with while gauze against undesirable pollen which may be acciden¬ 
tally conveyed by the wind or by insects from other varieties, particularly 
from wild varieties, as ail cultivated strains have a strong affinity for being 
fertilized by them. 

9. All the time, from the moment the fruits set until they ripen, it is 
necessary, as far as possible, to provide extra nourishment for the maternal 
plant, to prevent the soil beneath it from growing too dry, and to remove 
the setting fruit which were not included among those pollinated. 

10. Where possible it is best to use as the maternal .plant one of a variety 
which is hardy in the given locality and one that is not grafted but is stand¬ 
ing on its own roots. This is highly beneficial, as it eliminates the influence 
of o wild stock on the formation of the seed and. consequently, also of the 
future seedlings. 1 

I must say in conclusion that it should not be assumed that the pains¬ 
taking work of artificial crossing, from which many shrink, is absolutely 
necessary in the breeding of new varieties from seeds. It only increases the 
chances of success and there arc certain advantages to be derived from it, 
because it makes it possible to use discretion in the mating of parental pairs. 
But the latter docs not always give the sought-for results, because the hybrid¬ 
izer can by no means calculate beforehand that he is going to get a strain with 
such and such qualities constituting a combination of the crossed strains. Such 
calculation is erroneous, it is possible only in theory; in practice, the results 
are quite different. Thus, in the overwhelming majority of cases crosses rep¬ 
resent a combination, not of the immediate and closest progenitors, i.e., 
of the father and mother, but of grandfathers and grandmothers. And 
since in the majority of cases the qualities of the latter are unknown to 
us, the advantages of a skilful choice of parents are largely lost; and, if we 
take into account the fact that with the introduction of hybridization the 
task becomes many times more complicated and to many persons practically 


1 I have at present in my orchard a pear tree produced from seeds in which the 
mentioned influence is so pronounced that even the differences in the bark and in the 
slanting of the woody fibres (knottiness) usually observable in the case of grafting are 
copied so exactly that, without knowing the facts, it is hard to distinguish the specimen 
from a grafted tree. 
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unattainable, whereas the ordinary method, granted proper care is provided 
tor the training of the seedlings, yields just as good result, it is obvious that 
one can, without much injury to the work, coniine oneself to merely sowing 
seeds collected from ordinary fruits, even purchased ones. 

... In 1893, in order to put the work on a broader basis, I was compelled, 
in view of the extra expenses required, to open a small commercial nursery, 
selling one- and two-year-old unformed saplings. This nursery is being main¬ 
tained to this day with the sole aim of providing the opportunity for me to 
conduct scientific experiments. 
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CONCERNING CERTAIN ANSWERS AND ARTICLES 
IN THIS MAGAZINE 

In the "Questions and Answers" section of Progressivnoye Sadouodstuo 
i Ogorodnichestvo. No. 19, readers are invited to send in corrections to the 
answers given, if these appear to them to be mistaken. Finding such an 
approach to be of the greatest value for a fuller and more comprehensive 
elucidation of various misapprehensions in horticultural matters, I am very 
grateful to the editor for having initiated a practice so exceedingly well 
adapted to stimulate the development of horticulture, and respond gladly 
to this invitation. 

In answer No. 994 (issue No. 19) it is claimed that the Drogan Yellow 
and Dbnisscn's Yellow sweet cherries can winter without cover in the Oryol 
and even the Tambov Province (1 pass over the Tula and Moscow provinces, 
which are also mentioned in this answer). Such answers, it seems to me, can 
cause inexperienced gardeners much irretrievable loss. 

In our Tambov Province, for example, not only sweet-cherry trees, but 
even ordinary sour cherries, such as Early Natte, Kent, Early Morello, Late 
Morcllo, Sklyanka, and for that matter practically all foreign varieties, cannot 
survive the cold; there are only some three or four exceptions, such as the 
Griotte d'Osthrfm. the Late Natte, and also various local varieties figuring 
under the name of Vladimirskaya. 

It was this circumstance that compelled me to undertake the breeding 
of new hardy varieties by crossing. 

Consider, where will you meet in the Tambov, Tula or Moscow provinces 
commercial orchards, of even small size, planted with Nattes and Morellos 
of various kinds and yielding good cops? There are and can be none. And 
here we are suddenly told that well-known old sweet-cherry varieties can 
grow in our parts without coming to any harm. 

Do not believe it. I have tried, and nothing good came of it. Sometimes 
such a tree will manage to live for three or four years and yield a crop in a 
good year, but then it perishes all the same. 
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It has happened that the tree itself has held on for as long as eight years, 
hut the fruit buds can survive only in exceptionally warm winters, bandaging 
does not help. And there is no point to keeping such trees as decorative plants, 
without fruit. 


Be sure, if it were possible to grow such varieties safely in our Tambov 
Province, or even in the Kursk, Voronezh or Oryol provinces, there would 
be whole plantations of them, and the Crimea would very soon be faced with 
competition. 

1 have at the present time some twenty varieties of sweet cherries with 
line fruits—I have bred them by planting the stones. These varieties arc 
infinitely more hardy than all known sweet-cherry types of foreign origin; 
and yet I do not feel justified in recommending them freely for cultivation 
in the Tambov Province; we must wait until still hardier varieties appear 
from the seeds of the second and third generations. 

In our town of Kozlov, the Investigating Magistrate, Mr. Kozhevnikov, is 
an enthusiastic grower of sweet cherries. Well, he contrived to bring through 
some fifty trees of the Drogan Yellow, and for twenty years enjoyed splendid 
crops of fruit from them. 

But these results were only obtained by inclining the trees every year 
and covering them up with earth. Now that is a labour for the slaves of 
l-gypt, and what is more, in the end all the trees perished just the same in 
the course of a single winter. 


Next, ask the heirs of the well-known horticulturist F. Homer, who lived 
a long way west of the Tambov Province (in the Karachev District of the 
Oryol Province), whether he was able to raise any sweet-cherry varieties. 
When I visited Homer, he complained that even the seedlings of his sweet 
cherries were dying of the frost, one and all. 

Then, ask Karlson in Voronezh—all his sweet-cherry trees perished too. 
And as to what Mr. Cherabnycv tells us about some sweet-cherry tree that 
has survived in Grcll's acclimatization garden in Moscow—well, all manner 
of miracles happened there, only to go on the basis of them would be riskv, 
to say the least, as I think many have found to be the case. 

Lastly, I cannot understand why the editors did not think it necessary 
to make any comment on Mr. Cherabayev-s article regarding the influence 
of the stock on the grafted variety. Just examine it, please, there is certainly 
something very incongruous about it. In his opinion, the stock has an in- 
luence on positively every part of the variety grafted onto it: on growth, on 
fruit bearing, on the shoots, on hardiness and. lastly, on the formation of 
»e seed; yet, suddenly, an unexpected exception: when it comes to the quality 

hke hnM. I ? T, n0t rCCO * n : 2c 1 ,hls operative. Say what you 

H works out ,n*re«lity agre * " "’ e m ° r ' "’ a ' ,his h 
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PRODUCTION OF NEW CULTIVATED VARIETIES 
OF FRUIT TREES AND SHRUBS FROM SEED 

Deep and attentive study in the course of my thirty-three years of practi¬ 
cal work on various orchard cultures in the central belt of Russia has led me 
to the conclusion that in the development of this work we are at a very low 
level, since the quality and productivity of our cultivated plant varieties 
are much too unsatisfactory. Although many agriculturists, former owners 
of large plots, did in the old days endeavour to improve some particular 
assortment of plants, in most cases, unfortunately, the methods they chose 
for the attainment of their ends were altogether wrong. With very rare 
exceptions, each of them tried to acquire one or another variety which lie 
considered more productive, but paid all too little attention to its place of 
origin, the result being that there appeared in our orchards a host of varie¬ 
ties of foreign origin which had originally been produced under entirely 
different climatic conditions, and consequently, in their majority, were unsuit¬ 
ed to the new and unaccustomed environment. How much labour and money 
was spent on the application of sometimes fairly ingenious, but for the most 
part ridiculously naive, methods of acclimatization—that famous acclimatiza¬ 
tion!—yet in the end the results were nearly always bad. With very few 
exceptions, such forcibly transplanted varieties barely manage to carry on 
a wretched existence in our country, gradually sicken, and in the end perish 
altogether or degenerate to such a degree as to produce fruits which are far 
inferior in quality to those of our old local varieties. These foreigners all 
degenerate not only because of improper soil treatment, ns is usually asserted, 
but chiefly because it is impossible artificially to provide these plants with 
those climatic conditions essential for their full development under the exclu¬ 
sive influence of which these varieties were created in their country of birth. 
For centuries, mark, we have !>een expending large sums of money and wast¬ 
ing time and labour bringing into our country different foreign varieties 
of Reinettes. Calvilles. Beurres. Duchesses. Reine Claudes and similar treas¬ 
ures. and yet down to this day the Crimea and the western borderlands 
alone supply our city markets, and that only to an unsatisfactory extent, 
with fruits that are only wretched imitations of those we still obtain in cnor 
inous quantities from their real homelands, from abroad. 

As to the middle areas of Northern and Central Russia, it is not even 
worth while talking about them. We still keep drudging over varieties 
which fate has chanced to send our way—the Antonovka, the . 

Repkas, Plodovitkas and practically the one sole edible vane y P-. 
Ressemvanka. Or take the sour cherries, for example What valuable >ane 
ties have we of this, it would seem absolutely unfast.d.ous but very prom 
able, fruit plant! Why. one can scarcely point to a single commercial 

orchard of sizable dimensions in Central Russia, not o p varieties 

part that is planted with the various English. French and Dutch ^anet.es 
o? Morellos. Nattes, Griottes. etc., which are constantly i 
ns bv our trade firms. Here again, you will find nothing of the sort an>*here. 
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with the exception of the western borderlands and the Crimea. Everywhere 
in the boundless expanses of Central Russia you will find only semiwild 
thickets, dumb witnesses to the fact that here there were once planted varie¬ 
ties of sour cherry obtained from abroad; but the foreigners failed to survive 
—in the first severe winters they perished to the last one. Shoots have sprung 
up from the surviving roots of the wild stocks, but even these cannot with¬ 
stand every winter quite successfully, as a consequence of which the grower 
can rarely fetch a crop from them. 

Then, one fairly often meets groves of the Vladimirskaya sour cherry. 
But this variety is good and productive only on the soil of the town of 
Vladimir and its immediate environs; in other places it produces very 
small fruit, and its yield is extremely poor. You will find a similar stale of 
alTairs, if not worse, with the cultivation of plums. Is this not sufficient proof 
of my contention regarding the poor quality of the varieties of plants we 
cultivate?... 

It seems to me there cannot be two opinions on this matter. Many who 
agree with me will point to the stern climatic conditions of our region as an 
unavoidable cause of the imperfections of our horticulture 1 have enumerated. 
But this view is grossly mistaken; climate in this case becomes a big factor 
only if wrong methods are used. I repeal, climatic handicaps may he a hin¬ 
drance only if it is endeavoured to introduce and acclimatize in our parts al¬ 
ready finished varieties raised in foreign lands where climatic con¬ 
ditions arc absolutely different. But if we use proper methods, and breed our 
own local varieties from seed, this hindrance recedes into the background. 
If plants are obtained in this way. employing hybridization and selection 
—those powerful and still insufficiently appreciated levers—adverse climatic 
factors lose a great deal of their influence, because plants bred in this way 
adapt and accustom themselves from the earliest stages of their development 
to the climatic conditions of their place of birth: they are, so to speak, creat¬ 
ed under the influence of tl»esc conditions, and the latter will therefore not 
bo terrible to them. This is an axiom which demands no proof. 

Further, to the question—do the climatic conditions of our parts permit 
the breeding of new varieties of plants, with fruits of hotter quality than 
those of our old varieties?—I, on the basis of my thirty-three years’ work in 
Ihis field, can confidently reply in the affirmative. Even a casual perusal of 
the articles I have printed in various horticultural periodicals in 1905, 1900, 
1907, 1908, 1909 and 1910, describing new varieties of fruit plants produced 
by me from seed, should be enough to convince one that it is quite possible 
for us to have our own splendid varieties. And not only of the species of 
plants customary in our parts; there is even a well-founded hope of obtaining 
such as we, in our regions, could not formerly even think of cultivating in 
the open. We may boldly count on having in our orchards sweet cherry, 
grape, apricot, and lastly, maybe, even peach. But all Ihis. I repeat, we can 
achieve only by producing new varieties of plants from seed, but not in any 

case by acclimatizing ready-made foreign varieties_ 

In view of the widespread mistaken notion about the possibility of accli- 
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matizing fruil varieties produced in other countries, I find it necessary, on 
the basis of my personal experience, to say the following. The acclimatization 
ol plants, in the full meaning of the word, is only achievable if the plants 
are propagated naturally, from seed. 

No variety 1 of foreign origin, if already in its birthplace it did not have 
a latent capacity to withstand climatic conditions resembling those of our 
parts, can he acclimatized l>y transplanting finished plants, or cuttings, layers, 
etc., from them. All attempts to do so have for the most part failed. It some¬ 
times happens that a variety undergoing acclimatization does survive for a 
year or two. sometimes even for several years; but in the end it perishes. 
And if in particularly favourable years such a variety forcibly implanted in 
our parts does yield a crop, its fruit, as regards taste qualities, is only a 
wretched imitation of what it was in its native land. Many have often been 
misled by the fact that when tender foreign varieties arc grafted in our parts, 
some of them happened by chance to be grafted on stocks with outstanding 
individual pro|>erties. capable of partially modifying the constitution of the 
varieties grafted on them, lending them a rather greater resistance to frost. 
Such a tree will sometimes survive in our parts for a fairly long time, but 
if the owner should conceive the idea of using this fictitiously acclimatized 
variety for propagation, the mistake will at once become apparent, because 
the newly-grafted saplings will soon be killed by frost down to the last one. 

Every plant possesses the faculty of modifying its constitution in adap¬ 
tation to a new environment only at a young age. This faculty is most 
strongly manifested in the first days after the sprout has appeared from the 
seed, but with the lapse of time it gradually becomes feebler and finally 
disappears altogether when the tree reaches full maturity. After this the new 
variety of fruit tree becomes very resistant to change, in respect to hardiness, 
and no methods of acclimatization can now alter it. I therefore urge you not 
to lie deceived by the false hoj>e of acclimatizing any variety once it 
has proved to be unhardy in your parts, for it will only be a useless waste 
of lime and labour. 

Of course, in seeking to replenish the assortment of fruil plants in our 
parts, we must not altogether reject the testing of newcomers even of foreign 
origin; but I must warn that very little will he attained in this way. for the 
fact alone that the climatic conditions in the birthplaces of these varieties 
are extremely different from ours. I repeat, only those varieties will Ik? suit¬ 
able for our parts which already in their native land possessed the faculty 
of withstanding sharp drops of temperature similar to those which occur 
with us, of contenting themselves with a smaller sum-total of heat for the 
ripening of their fruits, of tolerating, without prejudice to healthy develop- 


» All the hardy varieties of alien origin in our parts—c.g., of the apples: Aporl, 
Babushkino. Skrizhapel. Rosenapfel. Eiser; of the pears: Molgor/hntka. Moldavsknya. 
Sapezhanka; of the sour cherries: Griotte dOstheim. elc.-proved to he frost-hardy in our 
parts, not because they were acclimatized hut only because these varieties already pos¬ 
sessed an especial quality of hardiness in their place of birth. 
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incut, the far greater dryness of atmosphere characteristic of all continental 
regions, and of being satisfied with a shorter vegetation period lor the comple¬ 
tion of all functions of growth. 

Ponder, sirs, on all I have said, and you will realize that we should long 
ago have radically altered our obsolete and incorrect ideas regarding fruit 
growing in our parts. How much would we then have accomplished in re¬ 
moving the obstacles to the development and prosperity of fruit growing in 
Russia I... 

Just think how increasingly necessary it becomes from year to year to 
combat the numerous and various plant pests that have multiplied on such 
an enormous scale, many of which, in fact the most malignant, have l>een 
imported together with the plants obtained from abroad. And with what as¬ 
tonishing speed arc these pests multiplying in recent years! 

It is my belief that it would l»e useful to study the cause of this phenom¬ 
enon more closely. To attribute it all to lack of energy on the part of or¬ 
chard owners in destroying the enemies of plants is. to say the least of it, 
unwise. Let us recall what was the stale of our orchards fifty years ago. Who 
in those days had any idea of the means of combating fruit-plant pests which 
are known to us today? Yet the orchards were much less subject to pest rav¬ 
ages. ... Of course, an indirect cause may l>e the noticeable change of cli¬ 
mate and denudation of forests; but the chief culprits are undoubtedly we 
ourselves, who create a favourable basis for the multiplication of the enemies 
of plants. In the past fifty years, with the development of railways, it has 
Income easily possible to obtain plants from other countries, even the re¬ 
motest. and we, who so love everything foreign, are availing ourselves of 
this possibility to the full.... 

Besides directly importing, together with the plants, species of pests 
formerly unknown in our country, we have literally adulterated all our cul¬ 
tures with imported foreign varieties which, coming in contact with the un¬ 
accustomed climatic conditions of the new environment, were unable prop¬ 
erly to develop, became enfeebled and sickly, and infected the local plants 
with their diseases, the result being a general debilitation of the greater part 
of our orchard plants, and this created a favourable basis for the rapid 
multiplication of pests. 

In every struggle, one side always grows stronger at the expense of the 
other. So in this instance. It is becoming obvious that our cultivated plants 
are growing weaker and weaker every year: they are no longer able inde¬ 
pendently to withstand the onslaught of the various pests, to the degree, for 
instance, that our wild forest plants are able to, this being only because the 
varieties of the latter have evolved in the course of centuries, by natural 
selection of the strongest and fittest in the struggle for existence. This kind 
of selection we have absolutely not made use of in the breeding of our or¬ 
chard plants, and, what is more, could not have made use of it. because we 
have never endeavoured to produce our own varieties by the natural way of 
sexual propagation from seed. Yet that is the onlv way the method of se¬ 
lection could be widely employed. 
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I myself, for example, have often been advised by sticklers for routine 
that it would he better to adhere to the old, tried and tested methods than 
to strive for the new and unknown. I find it necessary to say in answer to 
this that it is extremely unwise in any work, and in fact useless, to stand 
still in one place, to cling to a part when the whole is striving irresistibly 
forward. It is a futile effort, and only results in the complete destruction of 
the restrained part, because everything that is artificially forced to remain 
at a standstill is inevitably stricken from life. And, finally, even if we did 
manage to cling to our old varieties, they would in time lose their value all 
the same, if only because in the course of time the demands of the market 
change and become quite different, and what satisfied before may easily 
become unsuitable in the future. And this will only make for still greater 
imports of foreign horticultural products, which is. of course, highly un¬ 
desirable. if only for the reason that every import of foodstuffs from abroad 
inevitably diminishes the financial resources of the country. 

From all 1 have said it will be evident that we must, for the better de¬ 
velopment of our native horticulture, persistently strive to improve our 
assortment of fruit plants. But such improvement must be attained not by 
introducing foreign varieties, but exclusively by supplying every locality 
with its own varieties of fruit plants, which must be bred from seed in the 
given locality, under the constant influence of its climatic conditions. And 
it is, furthermore, necessary strictly to select from the new varieties only 
those which are distinguished by improved taste and appearance of the 
fruits, by annual yielding, and by full and unqualified resistance to local 
climatic handicaps. 

Unfortunately, there is a long-standing belief among our horticulturists 
that if the seeds of cultivated varieties of fruit trees are planted, only seed¬ 
lings of the wild type are obtained, and that if they are not grafted with 
cultivated varieties, they will grow into trees that bear worthless, sour fruit. 
Although it is true that in practice the results of such sowings do indeed 
seem to confirm the truth of this conviction, nevertheless I make hold to 
assure my readers that there is a profound error here, which when the ma ¬ 
ter is properly examined becomes quite obvious. I shall endeavour in t ns 
article to explain the reasons for this mistaken conviction. I must warn, 
however, that in stating my opinions I have not the least desire to represen 
them as absolute and undeniable truths; I do not ask for faith on the con¬ 
trary, I want my readers carefully and persistently to test my conclusions. 

You will agree with me that the question of whether it is possible o 
breed cultivated varieties of fruit trees by the natural way of sexual prop¬ 
agation from seed is of too great importance, too much a sore P°J n ’ ® r 
us not to he interested in throwing light upon its erroneous solution, werv- 
fore venture to hope that my work and my humble efforts o r 
the truth will not be misinterpreted, because I am governed sole 
sincere'desire promote the <ieve.op.nen, of ,he work .^"^om 

In describing the methods I ,.se to produce new vor.et.es of plants fr 
seed, it is far from my wish to represent all Ih.s as some nc« discovery. 
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as my ill-wishers affirm; I am only trying to elucidate methods of intelli¬ 
gent breeding of new varieties, and not of obtaining them accidentally, as 
has been the case with us hitherto. And I have not the slightest intention of 
advertising the varieties I have produced. On the contrary, I impress it upon 
everyone that new varieties should be acquired circumspectly; they must he 
first tested in each new locality, and only then, depending upon their suit¬ 
ability, should one proceed to propagate them on a big scale. 1 

When searching for the reason why seedlings of the wild form are pro¬ 
duced from seed of cultured varieties, most observers lay the blame exclu¬ 
sively on the influence of atavism. But this view will not stand consistent criti¬ 
cism. Where, indeed, does atavism come in? If the sapling grown from such 
a seedling were trained in the same environment and in the same condi¬ 
tions in which there accidentally emerged the cultured variety from which 
the seed was taken for the planting, and it nevertheless deviated struc¬ 
turally, and in the direction of its ancestors—that would l»e a different matter. 
, and one might accept this explanation. But do not forget that in the case 
of such plantings no care is ever taken, when training the seedlings, to pro¬ 
vide them with those environmental conditions and to bring into operation 
those factors under the joint action of which they might develop the prop¬ 
erties and qualities of cultivated varieties. Yet this is the chief cause of 
failure. 


Furthermore, the so-called wild form of saplings grown from seedlings 
already in no way represent, in their structure, a deviation towards their 
forebears, since the structure of each of these seedlings is essentially an ab¬ 
solutely new combination of characters and properties, resulting from the 
action of new factors which chanced to exercise their influence; and. of 
course, a very big role is played by cross-pollination, resulting in fertiliza¬ 
tion with different varieties the pollen of which was accidentally carried by 
insects to the flowers of the tree that produced the seeds used for sowing. 

All this we have to examine and study in order to elucidate and come 
nearer to a correct solution of the problems interesting us.* 

True, Nature to u> k. closed book, and in order to understand and 

«e LuireS'V "rr , Cen,UriCS of ,he ,ime and of many men 

?he , f ° f ° ne mnn arf 100 ^equate, and the results or 

he labour of practically his whole life are capable of making a compare 
hvely minute contribution to the Ireasure store of human knowledge Nev¬ 
ertheless, in Hie course of lime these contributions, added together eon 
stitute a considerable stock of data for science. * * C ° 


' Vet after iho appearance of every article of mine on some new vnririv i „ 

| beg my readers lo show indulgence bolh for the style of m v arliHo onrt r 
omissions that may occur in it. I have absolutely no free lime fnr , , f ° r ° ny 

•IHon. and .he omissions are due ,o abbrevi.lions neeessi.T.ed bvMT" P r" " P ° 
a magazine article. cd • ,hp nsrro "' limits of 
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It would therefore be downright criminal for us, practical horticultur¬ 
ists. to treat tlie results of our labour negligently and not endeavour to lay 
them on the altar of the public benefit. 

The methods of breeding new varieties from seed fall into two catego¬ 
ries. In the first, the seedlings are grown from the seed simply of select 
fruit obtained from natural cross-pollination with other varieties unknown 
to the grower. In the second, the seedlings are grown from seeds taken 
exclusively from fruits resulting from artificial fertilization, by means of cross¬ 
ing varieties deliberately chosen by the grower. In either case the originator 
may obtain a new variety with fruits of excellent quality. Nevertheless, the 
chances of success are greater when using the second method, with the 
employment of artificial crossing—the percentage of select seedlings is con¬ 
siderably larger, and the qualities of the varieties obtained may be much 
more valuable. In my work on growing fruits from seed without artificial 
crossing, I have found that a large proportion of the cultivated varieties of 
fruit trees I tested displayed a capacity, provided proper nourishment was 
given to the maternal plant, to produce among their seedlings a certain 
numlier that possessed the properties of good cultivated varieties. But the 
proportion of such seedlings to the total, and their qualities, almost entirely 


depended upon the providing of those particular conditions which are de¬ 
manded by each individual variety—both as regards the feeding of the 
maternal plant, for the better formation of the structure of the seed (pre¬ 
liminarily protecting the flowers of the tree from the influence of the pollen 
of wild kinsmen), and as regards suitable training of the seedlings them¬ 
selves. and then of the saplings obtained from them until they attain full 
maturity. It is sometimes of great help to remove harmful, and to bring to 
bear useful, influences of outside factors, which often play an active part 
in the formation of the constitution of various parts of the plants under¬ 
going training. This will be apparent from what I have to say further. As 
to the so-called influence of atavism, notwithstanding the confirmed opinion 
of the theoreticians, it is only a very small interference, because in the 
case of the seedlings of all the different species and varieties of plants 
without exception, it is irremovable only in the early stages of their develop¬ 
ment from the seed, and finds expression in the fact that all of them in 
I heir youth have an apparent similarity in external appearance with me 
wild forms of the primeval species. But in the subsequent development of 
the plants this influence, given proper training, can be easily elirmno«“* 
the constitution of the plants is gradually more or less ® nnobI ^* de P®" * 
on the extent the seed contains the elements of culture qualities, and 1^ 
appearance of their parts changes for the better. 

continues in the young plant until it reaches full mat.“ nl >; h ® f ls Vfe 
characters and properties remain practically unalterable for the rest of • 

if will therefore he seen that, when selecting the best seedlings accord ng 
their'external appearance, the horticulturist must hear toMdjtolta 
been said about their constitution in their youth, so as not to discard . 
mistake what are actually good specimens. 
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I repeal, it must be remembered that, in all its parts and in all the func¬ 
tions performed by its organism, a plant, under the influence of proper 
care, perfects itself in a way desirable by man only gradually, throughout 
the whole period until it reaches full maturity. 

One must therefore not be disappointed if. for example, the first blos¬ 
soms of any of the selected seedlings turn out to be incapable of fertiliza¬ 
tion, or if in the first year of blossoming fruits do not set. or if the first 
fruits are not large enough or if their taste is not satisfactory. This must 
not be taken as indicating that the young plant is valueless, because each 
such defect, provided the plant has all the other virtues, may easily disap¬ 
pear in subsequent years. The grower may delect such a tendency to cor¬ 
rection if the fruits show improvement in the second and third year of 
fruiting, and only if there are no signs of such change in the plant should 
it finally be discarded. 

As to the length of time required for the final formation of the quali¬ 
ties of the fruit of different plants, it should he observed that it varies very 
considerably, since it depends, firstly, on the individual properties of each 
plant, and, secondly, on its training. 

Sometimes the unsuitable constitution of some particular parts of the plant 
may act as a retarding factor. 1, for example, have had occasion to observe 
that a seedling which, judging by the external appearance of its overground 
parts, seems excellent, persistently harbours within itself sonic defect, or 
suddenly stops growing, in spite of the best care. In the majority of cases 
this is due to the unsuitable structure of the plant s root system* which in 
such cases has to he replaced by one with a structure more conducive to 
the ends desired by the grower. 

Such cases are most often to l>e observed in seedlings grown from seeds 
nken from plants grafted on to wild stock, especially when the stock does 
not belong to the same species as the scion. 

This phenomenon is also to be observed in some varieties of plants 
winch for many centuries propagated exclusively from layers or suckers 

dZ\ C i Xa n np,e ’ ‘ hc root sys,cm of mos ' sced,in gs of the well-known yellow 
double-flowered f ersian rose is v «y poorly developed, and unless the 

raise a 8 ,- 01 ? 8 d ° n 'r° r' r ° nR roo,s,ocks ' il is Praclically impossible lo 
wi bomTrf r SPe . C ,‘ mCn V * r,C ' V 0f rose and of n,a "V of its hybrids; 

~ J y arC S 'l k V ' and in " ,c end P erish completely. Similar 

p"ms P a“d cbe^ie^ W ‘"‘ P ' an ' 5 ' f ° r 

prolerlles" 3 !' ' >e knOWn “ is n0 ' onl V 'he eharaelers and 

'o lhe ofTsorinri; . • parenl plan,s ,l “ l arc 'ransmilled by heredity 
forms ?' also ' ,n , m 'ny cases, and moreover in very marked 

forcibly i'ndne»!l & h 8 ° S " constitution of the plants that are 

lural wo k ^ tnrl man m aS “ u f "? u * n,,y Poised by „s in our horlicul- 
«aclMnv r „ Xl'" 85 - ,hcreforo - i( is “metimes easy lo observe an 

one ofX ,1m ? ra !*"' and ,he Wi,d slruc,urc ° f > he roots which 

of the seedling s parents possessed. Even Ihe form arlifieiallv given lo 
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I lie maternal par on I is copied, as is the case with a pear specimen now 
growing in my nursery, which had been raised from the seeds of a tree 
of a foreign variety growing in espalier form. 

All varieties of fruit trees and small fruit shrubs that are capable, under 
given conditions, of transmitting their cultivated qualities in a greater or 
lesser degree to their offspring may he divided into three groups. 

In the first of these groups 1 class those varieties which produce seed¬ 
lings with good culture qualities only under conditions that preclude the 
possibility of their blossoms being cross-pollinated with wild varieties of 
the same species. Let us take as an example our well-known apple variety, 
the common Anlonovkn, which evidently originated in some very recent gen¬ 
erations from seeds of wild forest natural varieties of apple as a conse¬ 
quence of which the female reproductive organs, in the process of fertili¬ 
zation, readily react to the pollen of (lowers of wild species of apple, these 
being their nearest kinsmen. Consequently, if there are wild apple trees 
growing in the vicinity of an Antonovka, only wildings result from planting 
the seeds of the latter. On the contrary, if it is possible to protect the plants 
from the undesirable influence of the pollen of wild varieties of the same 
s|»ecies. there will be obtained among the seedlings a large number of spec¬ 
imens with culture qualities. A similar phenomenon, but even in greater 
degree, is to he observed when the blossoms of such plants are nrtificinlly 
fertilized with the pollen of cultivated varieties, and when protective de- 
> ices, in the shape of tulle bogs, are employed as a guard against the pollen 
of undesirable varieties carried by the wind or by insects. In such cases, 
of course, the quantity of seeds with good culture qualities will also depend 
on the individual potenev of the variety from trees of which the pollen for 
fertilization was taken, in the sense of its being able to overcome a similar 


potenev of the pollinated variety. Of this more anon. 

In this group, according to my observations, the following varieties mt»> 
be classed. Of the apples: Antonovka and many of its subvarieties (with 
exception of Antonovka-Kamenichka and the 600-gra.n Antonovka) Ams- 
ovka. Ananasnoye Beloyc. Ananasnoye Rrasnoye. Limonnoye. Miron 
Rzhevsky. Miron Sakhamy. Muskal. Ostryakovskaya Stklyanka Skrul 
dovsl.china, nearly all .he large-fn.lled Kda.kas an.l many of the Cancasmn 
semicultivatcd varieties, including .he well-known/ed-leafedjl/oms 
mrl-kutina Of the pears: Tonkovctka. Voshchanka Limonnasa Melkay . 
Of '.he sour cherries: Grushovka. Shubinka. the 

the hybrids of .he wild s.eppe cherry (Perms ° sec d- 

size and having a comparatively s g fairIv 0 f| C n, and have never 

planted the s,one5 of *hich were as had as those sometimes obtained 

"blamed plan s the an( , smlr cherries. What has been said 

o*f°Ihe'plum°is 'also bue of a.’, mdliva.ed varieties of currant and raspberry: 
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the seedlings of these plants, given proper care during their growing, pro¬ 
duce shrubs with good culture qualities. As to the large-fruited varieties of 
gooseberry, as well as the grape, they all belong to this group. Of the va¬ 
rieties of strawberry, only the hybrids resulting from direct crossing with 
the wild forest species belong to this group, the other large-fruited varieties 
being very little amenable to the influence of pollen of wild forms. 

In the second group I class varieties whose capacity to transmit their 
cultivated qualities to their offspring seems to be not very stable, as a con¬ 
sequence of which it is considerably weakened by certain adverse factors, 
even when they operate casually and for a very brief period. A very graphic 
illustration of this is the fact that roots of the wild slock on which fruit-tree 
varieties of this group arc grafted, overcome by their influence the potency 
of the grafted variety and considerably deviate the constitution of the seed 
in the direction of the wild form, with the result that the plantings are 
usually extremely unsatisfactory. But if the originator eliminates this influ¬ 
ence, if, for example, he acquires or raises a tree growing on its own roots, its 
seeds will produce seedlings of good quality. It should 1 h» mentioned here 
that the culture qualities of the seedlings of all cultivated varieties of fruit 
trees and small-fruit shrubs in general are always considerably enhanced 
when the seeds are taken from plants that have their own. noble roots, and 
are not grafted on to wildings. 

Very rare exceptions to this are found only when a seedling which itself 
lias good cultivated qualities is used as the stock, or when the stock acciden¬ 
tally happens to be a wilding with a too feeble individual capacity to in¬ 
fluence the variety grafted on to it. 

Of the apples, in this group may be classed the following varieties: 
Hnbushkino, Borovinka, Grushovka, Korichnoye, Bosenapfel. Chornove Der- 
evo, etc. Of the pears: Tsarskaya, 1 Sapezhanka, etc. Many varieties of 
plum raised from layers on their own roots yield better seedlings. To this 
group belong a large number of young apples, pears and plums that have 
been bred from seed only recently and have not yet had time to develop 
a stable resistance to outside influences affecting their properties. All young 
varieties belong to this group only temporarily; later, when the plants of 
the new varieties mature and their properties become stable, they distrib¬ 
ute themselves among all three groups. 

In the third and last group I class only those varieties which do not 
demand the strict observance of special conditions when collecting their 
seeds, and which produce a good proportion of seedlings with culture 
qualities. The varieties of this group are more suitable for the initial exper¬ 
iments of the amateur who desires to engage in the growing of new va¬ 
rieties from seed, since the seeds may be taken from select fruit bought on 
the market. To these varieties belong, of the apples: Skrizhapel and all its 
strains, and nearly all the strains of Anis. Then come: Repka Purpurovava 
volzhskaya, Vorgulyok, Crimean Chelebi, Green Reinette, etc. Splendid sced- 


The Tsarskaya pear was subsequently renamed by I. V. Michurin Rnkovkn.-Erf. 
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lings are obtained from select round-shaped seeds from the fruits of Aport, 
Borovinku, Chelebi. (ilogerovka, Eiser, and Cireen Reinettc. A good percent¬ 
age of typical seedlings is also obtained from Kandil and the Sary 
Sinaps 

Of the pears, nearly all the varieties bearing round Bergamolte-like fruits 
yield seedlings of a good quality. Of the cherries: Vladimirskaya, Izbvlyet- 
skaya and Plodorodnava (a variety which I myself produced). Of plum va¬ 
rieties. 1 might mention the new variety of Heine Claude Unit I produced un¬ 
der the name of Reforma, nearly all the seedlings from which have good 
culture qualities. All the varieties of Heine Claude in general produce a 
large proportion of excellent seedlings in respect to the flavour of the fruits. 
T he seedlings of currants, many varieties of raspberry, and hybrid large-fruit 
strawberries, as well as Fragario vesca, well retain the qualities of large 
size and flavour of the fruit. The Naples currant and Marlboro raspberry 
especially, if they are given good care, produce seedlings nearly all of which 
are suitable even for commercial planting. 

Such a classification of fruit varieties is. of course, purely arbitrary, and 
in any case requires thorough testing for each locality and each particular 
composition of soil, if only for the fact that the proj>erlies of many varieties, 
under the influence of change in soil composition or of climatic conditions— 
factors which exercise such a powerful influence on the life of plants gen¬ 
erally—may in some cases be considerably modified in one or another 


direction. 

To all that has been said, the following observations borrowed from prac¬ 
tical experience should be added. In the case of aH varieties, the maternal 
plants from which the fruits are taken must not lx- too old. too exhausted or 
diseased. In particular, one should avoid varieties that have been in existence 
for a long lime and are already senile and in a stale of degeneration, or. mor 
esacllv, are dying out-such as the Saint-Germain pear or our Chornoyc 
Derevo apple. Similarly unreliable are trees which hare been graft* '°" ' 
sloek of varieties that .to not grow tall, such as the low Siberian »PP'^ an ' 
even more unsuitable are trees grafted on lo stock of a different specie*. ^ 
lor example, pear grafted on quince, hawthorn on mountain ashi. <^ 

I*rtutus Malialcb plum on apricot, also, on stock liat 1 a „ 

been propagated exclusively by layers and not by seed «nd as a 
has partially lost ils capacity lo reproduce sexually, fromi sec . ^ un 

■>in »b ( . Paradise apple, grown from layers, the blackthorn. • 

&£ 5T— *-?-»-—? 

particularly, as it sometimes happens, when several vane 
,l,e Au":ch modification, either artificially 

character not infrequently disturb the proper_funct. « f P c|Tecl lhc 

STS S^hXS plants from which the seeds are 
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lo be taken, and be must remember once and for all that the roots of every 
plant take an active part in the production of its seeds, precisely in the sense 
that it afreets their formation and lays down the basis for the qualities and 
properties of the future plants. 

Let us now pass on to the second method of obtaining seed, by means of 
artificial crossing, the chief purpose of which is to create the possibility of 
combining the qualities and properties of different varieties deliberately 
chosen by man; from the seeds thus obtained and from the seedlings grown 
from them, only such are selected as display a combination of qualities most 
useful to the grower. 

We know that the fruit of a large number of foreign western varieties 
possess far superior qualities to those of our local varieties. But trees of these 


foreign varieties are unsuitable for cultivation in our parts because they can¬ 
not stand the severe climatic conditions. Our local varieties, on the other 
hand, while they are extraordinarily hardy, suffer from serious shortcomings 
in respect to the gustatory qualities of their fruits. It is precisely here that 
one may with great benefit cross our varieties with foreign by means of arti¬ 
ficial fertilization, and then, by selection of the seedlings, obtain new varie¬ 
ties possessing both hardiness and improved fruit qualities. Let us take, for 
example, certain varieties of our wild steppe sour cherry [Primus Clianiaecc- 
rusus) growing in Samara and the adjacent provinces, which are distinguished 
by amazingly abundant yields, resistance to frosts as low as 32° R. and ex¬ 
tremely aromatic, although, unfortunately, small and very sour, fruits. Yet 
there are many varieties of sour and sweet cherry of foreign origin which 
l>ear large-size fruit of a sweet flavour, but whose trees are tender and lack 
hardiness in our regions. Mere crossing may very usefully bo practised in 
order to obtain hardy new varieties with large and aromatic fruits. Even 
species o! plants ot which we have not a single representative inav be intro¬ 
duced into cultivation in our parts. In illustration. I would mention the new 
hardy varieties of sweet cherry and grape I have lately produced, and no- 
Uiere yet described, which grow in my orchard without any artificial protec- 
«on against the winter cold. Yet. not only here in the central part of Russia 

PrtpH Ven '"I ‘« hC K° Ulh . , J , I ,hC Crimca * cul,iva,cd varieties of grape are pro¬ 
tected in winter by solid layers of earth, and this solely because the varieties 
culhvated there were brought in from warmer southern countries Ind not 
raised from seed on the spot. Here, in Central Russia, unfortunately there is 

the Zn 3 &m x e V ^ iCly °' 6rape ,hat could our winter frosts in 

the open, and consequently m this case there would be nothing with which 

r h ; 
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poaches. I loro, in our region, there is not a single variety of the species Amyg- 
,Inins, to which the peach belongs, that is suitable for crossing with the peach, 
liecause our only wild forest almond, also called the dwarf almond [Amyg- 
,Inins nona /..), although it belongs to the same species as the peach, is in 
constitution far too removed from it. and the crossing does not succeed. Alter 
numerous attempts to elTect such a crossing. I succeeded in preparing for the 
role or llu hardy parent a hybrid seedling of the Siberian wild almond, 
which 1 have named Posrednik [Intermediary). 

The beginner in plant crossing should know the following facts, which 
have been ascertained by practice. 

basics I and most successful are crossings between two varieties belonging 
to one and the same species, e.g.. two varieties of apple, or two varieties of 
pear, cherry, plum, raspberry, etc. It is far more difficult to cross different 
species, even if they are closely related—sour cherry with sweet cherry, rasp¬ 
berry with blackberry, etc. In such cases, for greater success I would recom¬ 
mend. on the basis of my experience, to take at least as one of the compo¬ 
nents of the cross' a young plant, grown from seed, at the time of its first 
blossoming. And. strange as it may appear at first glance, inconlestibly grea - 
cr success is obtained in this way. Further, in some cases, and especially 
when crossing plants whose flowers have compound pistils (multi-seeded), 
success in fertilization is greatly assisted by adding to the pollen of the p an 
of the other species a very small quantity of pollen from a variety closely 
akin to the maternal plant. Whether the chief factor here is that the shgmu 
of the compound pistil are more easily excited and activated by co " , “ l 
the kindred pollen or whether the aroma of this pollen acts as a stimulating 

I actor. I lind it hard to say. bu, by using this method cross.ngs succc d 

which, when only pollen of the other species is administered are insert*!I 
abortive. I. for example, have managed in thU way to *cu ire h, ndof 
Amyijilnlus ycon/.c, and Prana s pamila I... and there h.tr ° 
as we... I have, moreover, observed that a large number o^onihybri^ 
especially at the time of their first flowering, can be far more easds 

svilh each other Ilian plants of pure species. belonging to 

We shall no! speak for .he prcscnl of the crossing of plants belong 1 

s^.s:r£W-s 

rasrtsss Siu - — 

. —r—— VSXSSSiSnSi 

hybrids represent something intermeddle between the pare 

for the crossing. nnflIv7CS the distinguishing charac- 

This view is mistaken, because if one . > • almost entirely 

Icrs and properties of any hybrid lie and the female 

deviate in the direction of .ts grandparents, both on 


Preferably Hie maternal 
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side, representing varying combinations of the properties and characters of 
these plants. 1 And only by planting seeds from the fruits of the hybrid itself, 
and with the absolute proviso that these fruits have set from the fertilization 
of the flowers with their own pollen, does one get seedlings displaying the 
characters of the immediate parents, naturally, in differing combinations. 

It may happen that a hybrid has one or another character of its immediate 
parents, father or mother, hut in such cases it turns out that the grandfather 
or grandmother on one of the sides also had that character. There are. of 
course, exceptions, because some characters appear consecutively in individ¬ 
uals of many generations, hut this is due to another cause_ 

It will be seen from what has been said that for an intelligent choice of 
plants for crossing one must know the qualities of the plants' parents; only 
then can one act. not at random hut with a more or less certain expectation 
of obtaining desired combinations of properties and characters in the seed¬ 
lings. If, however, it is impossible to obtain for the crossing varieties whose 
parents arc known, preference should be given to the newest of them, in the 
production of which wild varieties had no part. 

Good results may of course he obtained in such cases too, hut one will 
have to be content with whatever eventuates, it l>eing absolutely impossible 
to calculate in advance what definite qualities the young hybrid seedlings will 
possess. However, having waited until the first fruiting of these hybrids, one 
may plant their seeds and expect to obtain in the seedlings of the second 
generation certain qualities more or less known in advance. When crossing 
our cultivated varieties of fruit plants with genuine wild types of the same 
species, it must he borne in mind that the latter, because of the long time they 
have existed and their stability, always possess a very strong capacity to 
transmit their properties and qualities to their progeny, with the result that 
the characters of the wild parents always predominate in the hybrids of the 
first generation (Fig.[9)). This of course may not always he advantageous 
to the originator, especially if he is unwilling or unable to grow from seeds 
of the first hybrids seedlings of the second and then the third generation, in 
which the pernicious influence of the wild parent might be considerably 
weakened, if not entirely destroyed. 

Typically wild plants should not l>e confused with plants which have 
sprung up in the forests from seeds of cultivated varieties that have hap¬ 
pened to he carried there by chance. I have repeatedly encountered the strange 
opinion in the press, supported moreover by reference to analogous views of 
well-known foreign horticulturists, that wild plant forms possess a greater 
capacity for variation. 

This opinion, you sec. is supposedly substantiated by the fact that some 
foreign horticulturists, in seeking to produce new varieties of apple and pear 
took the seed exclusively from wild trees and found that new varieties are 


• Consequently, when selecting the varieties for crossing or for the mere collection 
o seeds, one must give preference to those of them whose immediate parents were cul¬ 
tivated plant varieties and not wild forms. 
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more quickly obtained from such seed. This is a gross fallacy. It is wrong 
to believe that all forest apple and pear trees belong to a pure type of the 
wild species. Who can prove, and how. that these trees did not spring from 
the seed of cultivated varieties carried into the forest via the stomach of man 
or bird? True, by repeated plantings and training of seedlings for several 
generations, one may obtain a cultivated variety even from a genuine forest 
wilding, but for this immeasurably more time is required than if one sowed 
the seeds of cultixated varieties. 



Fig. 9. I'yrus rlacoyniloliu and it* hybrid: 

a leaf or a Bt'Sscmyanka pear [lefl): a '«* wM> *«*"«<' »< ' f 
elaeaynilolia (centre); a leaf of the hybrid seedling [rifehlj 


The principle that the qualities of the parents must be known need:not lie 
essential in all cases, because in some Grosses one may calcula Qf 

benefit from a combination, not of the vandal but of the^ P> r * ^ ( , csirc 
the plants, which in a large degree are known to all. If. for e. rnpt 

to lend a delicate plant greater resistance tof™ ™ ^aken in our calcu- 
hardy plants of the same species: and we sha not b ^ ^ aIso 

lalion, because the progenitors of all our genume P proportion of 

possessed K .ea, hardiness. fr- . 1 ^ ™s is one 

hardy plants among the h>br <1 * |h an( , ccn tral zones of Russia, 

of the chief ends we. ^ ^ pIants . As to the 

should try to achieve in producing m08| capa bl c of transmitting 

SHs —- 
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The strongest capacity to transmit their properties is possessed, firstly, 
by all plants of pure species growing in the wild state, e.g., our wild forest 
apple. Pyrus pr uni folia, Siberian crab apple, wild pear, wild steppe sour 
cherry, blackthorn, damson, wild currant, wild wood raspberry and black¬ 
berry, wild strawberry, etc.; and, secondly, by all old cultivated varieties. 
The weakest capacity to transmit their properties is possessed by young, re¬ 
cently-produced varieties of fruit trees and small-fruit shrubs although of 
course, in this respect, too, exceptions are to be met with—for example, one 
comes across new varieties with a far greater capacity of transmission even 
than wild species, and, on the contrary, one meets with wild species with a 
weak capacity, but such cases are very rare. 

We shall now proceed to describe the process of artificially crossing plants. 

Before proceeding to cross one variety with another, precautions must be 
taken to prevent the blossoms of the maternal plant from being ferti¬ 
lized with their own pollen. That is, one must prevent the flowers that are 
intended to be fertilized with pollen from another variety from being self- 
pollinated from their own stamens. 

For this purpose, the flowers are first castrated, the operation consisting in 
carefully removing all the anthers of the chosen flower before they reach 
full maturity. It is better and more reliable to perform the operation on a 
flower bud that is about to unfold on the same day, otherwise it will he dif¬ 
ficult to avoid self-pollination, because the pollen on some stamens sometimes 
ripen before the bud opens, and in such cases it is hard to guard against the 
pollen being shed accidentally. 


I consider quite useless in our regions the method of castration practised 
by the American hybridizer Burbank, who cuts away the entire corolla in¬ 
stead of simply nipping or shaving olT the upper parts of the stamens together 
with the anthers, because the amount of time it saves is negligible, while, on 
he other hand, together with the unnecessary stamens or anthers the flower 
loses other parts that are far from unnecessary for successful fertilization- 
especially if we take into account our drier climate compared with that part 
of America where Mr. Burbank works, and where the corolla has less'signif¬ 
icance as a moisture conserves I, personally, suffered complete failure 
when I tested this method, the only possible explanation being that the flowers 
nad an insufficient protective covering in the shape of the corolla 

After the castration has been performed, the flower, or the group of flow¬ 
ers, prepared for fertilization should be covered with a bag. For this p.,r 
pose an inferior kind of muslin or plain soft white gauze is taken and eui 
into p.eees four vershoks or more square; large stitches are then made in the 
hem with coarse thread. By pulhng the ends of the thread you get a round 
bag, very convenient for protecting the castrated flowers from the nollen of 
other plants accidentally carried to them by insects or the wind. The castrated 
flowers are kept protected by the bags for the whole period requt- ed for he 

s^ne S f^ ( f a ! aro Very USeful ‘* f,erwar ds for protecting ,|,e 

setting fruit from injury by insects, and they therefore shn. I,i . 

moved until the fruits have fuUy ripened. " kl n ° l l>c r<? - 
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The pollen of the flowers of the variety designated for crossing is gathered 
and prepared a day or two days before the fertilization is performed, and is 
applied to the stigmas of the pistils of the castrated flowers only when the 
pislils have reached full maturity, which can easily he determined by the 
sticky substance that appears on the surface of the stigmas. It sometimes hap¬ 
pens with some flowers that this symptom of stigma maturity is not mani¬ 
fested at all. in which case |>ollination may Ik* performed without it. although 
success is doubtful. 

Il is Im'sI to perform the pollination in the morning, between eight and 
eleven o clock, because later in the dav the substance on the stigmas rapidly 
evaporates under the action of the sun s heat, and the pollen can no longer 
attach itself securely and is not infrequently blown olT by the wind as a 
consequence; but the chief thing is that the process of fertilization cannot 
take place at all in the absence of stigma moisture, because the |>ollen gram 
develops its tube only under the action of this substance. 

As to the practice of artificially moistening the stigma with various solu- 
lions, such as sugar water, il goes without saying that this can only cause 

harm without doing any good. , . . 

As an additional guarantee of success, pollination shou d ^ >^ a, cd °n 
the following two mornings, and in rainy weather, when the pollen 1 
to get washed away by the rain, it is sometimes necessary, m “ ddi ' ion ° 
the tulle bags, to protect the flowers with paper caps and la- repeat he |poll 
nation more than three times. The paper should Ik* of white 
least obstructs the light rays necessary for the process of Url.l /nbon. . I » k 
useful to grease the paper with some oil. but not with miner* , orts th« 
evaporate*as the vapours may cause harm. The necessary Hlen is ga h« e 

given lo fresher pollen—one or two itoys old. Under cardboard, 

the pollen jars l>c covered with on ? *, k) ‘ |os( ^ ils vilaUtv and becomes 

unfit J orst has - - - £ 

STUlSS, ^pa P c r."and''heUe t still. in s!,,a„ paebages made of uns,arched 

cotton material. . , , n*Mto shaken up in the jar, and 

Before the pollen is used it 1 ”' silv rcmoV cd with a brush, or 

when it settles on the walls .1 can t * ‘ h wc ,|. W ashed finger. It is 

a piece of thin cork. or. more s.mp >■• * thc flower. The flower is 

then lightly brought in contact will ^ ^ ^ shoul(l n ot he removed 
again covered with the t " l ‘ c l ^ g ' s of fertilization, if the pollination has 

five to twenty minutes, accord... 
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lo the researches of the botanists. If there is a sufficient slock of hags for 
other crossings, then, as I have said, it is better not to remove the bags trom 
the plants until the fruits have fully ripened. The crossed flowers should then 
he marked with a tag showing the number under which it is entered in the 
journal where the components used in the crossing are recorded. T his num¬ 
ber is later marked on the packets of seeds gathered from the fruits obtained 
from this crossing. 

The setting fruit, and then the mature fruits, resulting from the artificial 
fertilization must he protected from all pernicious outside influences that 
might deviate the structure of the seed in an undesired direction. It should 
he known that every seed already has latent in it the elements of many of the 
properties and qualities of the future plant, and every precaution must there¬ 
fore be taken to ensure their following a direction which answers to man's 
needs. 

Unfortunately, in the present imperfect state of the higher science of 
horticulture in general, and of the science of producing new varieties of plants 
in particular, we are not in a position consciously to do much in this field, 
and have to restrict ourselves perforce merely to certain useful methods, the 
chief of which, of course, is the elimination of all defects in the nourishment 
of the maternal plant during the whole period the hybrid fruits are growing 
on it. 

Here it is necessary to stress again that, in general, the plants chosen as 
the maternal parent must be sound and healthy individuals, otherwise some 
sickly condition may easily he inherited by the progeny, and the future 
plants will l>e of feeble constitution. 

The soil around the trunks of the trees from which the seeds arc to be 
collected must be maintained in a friable condition. If until then the soil be¬ 
neath a tree was overgrown with grass, it may be turned up to a depth of not 
more than a vershok, because the root system of such trees arranges itself in 
fine fibres very near to the surface and may easily be damaged by deep dig¬ 
ging, after which the tree will sulTcr in the first summer and not be in a condi¬ 
tion lo yield normally developed fruit. If, on the contrary, the soil had been 
kept in a porous state before, it may now be dug to a deeper depth—four or 
five vershoks—without fear of damaging the roots, which in the case of such 
trees lie deeper in the ground. After working over the soil it is well to cover 
it with a layer of rich year-old manure about one vershok thick, and, more¬ 
over, if the soil happens to be poor, in the course of the first half of the sum¬ 
mer the ground to the whole radius of the crown should be treated with a 
liquid manure, made of guano that has well fermented for not less than two 
weeks, mixed with a small dose of mineral manure containing phosphoric 
acid, which stimulates earlier ripening of the fruit. The quantity and consist¬ 
ency of the liquid dressing should be moderate, since guano manure, con¬ 
taining as it does a large percentage of nitrogenous substances, severely re¬ 
tards the ripening of the fruit, which is particularly undesirable if foreign 
varieties of fruit trees are used in the cross, because as it is their fruits do not 
finish ripening until late in the autumn. 
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In my work I have found the following composition of the liquid manure 
to be the bcsl: a vedro of dry guano is put into a fifteen-vedro tub of 
water, and five-ten pounds of superphosphate containing 30-40% of phos¬ 
phoric acid arc added; after this has fermented for two weeks, being stirred 
daily, one ladle (1/20th-vedro) of the solution is added to every (one-vedro) 
can of water used for the dressing. I gave full-grown, twenty-five-year-old 
apple trees about ten vedros of this solution at each watering, plum trees—about 
live vedros; for small-fruit shrubs two vedros are enough. Generally, it is 
quite impossible to say exactly what quantity of manure is required, for 
this entirely depends on the degree of depletion of the soil under the tree. 
In the case of stone-fruit plants, a surface manuring of powdered slaked lime 
is useful, but it should not exceed three pounds per adult tree, for superfluous 
lime has a fairly strong influence in increasing the size of the stones of some 
varieties, which, of course, adversely affects the quality of the seeds (stones) 


and of the plants grown from them. Next, with the object of avoiding unnec¬ 
essary Joss of sap in the mother plant, it is necessary, depending on the 
Strength of the plant, to remove sometimes part, sometimes all of its super¬ 
fluous ordinary, i.e., non-hybrid, fruits. In any case, one should endeavour 
to expose the hybrid fruits to the maximum possible light and warmth of 
the sun. since on this depends the amount of sugar substances in the flesh of 
the fruit; the greater the amount of light and heat, the sweeter the fruit. With 
the same purpose, besides removing leaves that strongly shade the fruits, the 
protective bags should not be made of too finely-woven a material, still less 
of coloured material; it is l>cst to use a white fabric. In general, all fruits 
grow to much larger size if they do not hang on their stalks, but lie on 
supports or suspended shelves specially affixed for the purpose. 

The alteration in the external appearance and taste qualities of the hybrid 
fruits obtained from a crossing of two different varieties is in most cases so 
insignificant as to escape the attention of the ol»server—the fruits seem to Ik* 
absolutely identical with the ordinary fruits of the maternal plant: and only 
later, in the young trees grown from the seeds of the hybrid fruits, does one 
get fruits with a completely different appearance, which continue to change 
for several years after the first bearing. But sometimes the contrary hap¬ 
pens: I have many times observed marked alteration in the hybrid seeds them¬ 
selves. For instance, the fruits of the Rosa ruyosa crossed with llbifcra. in ! 
stead of having the customary bulbous shape, were elongated. The fruits oi 
a Shcpalinskaya sour cherry (a less sour variety of the wild steppe cherry), 
which was fertilized with the i>olIen of the largest-fruited sourcherry he 
well-known Podbelsky, were twice the size of those ordinarly’ > 3 

Shcpalinskaya, and their hue. furthermore, was considerably darker I 
fruits of nn lron Kanz.er peach fertilised with .tap 

'TL. has been said above rc.a.es to the externa, parts of the fruits, or. 



PRODUCTION OF NEW CULTIVATED VARIETIES FROM SEED 55 

rather, to their pericarps; as to the seeds themselves, they nearly always un¬ 
dergo alterations of shape, and the alteration is particularly marked when 
the cross is made of two varieties with seeds of different shape. 

Owing to the varying constitution of the fruit and small-fruit plants of 
our orchards, the methods of collecting their seeds, of preserving them until 
they are planted, and of the planting itself differ very much. 

The seeds of apple, pear, quince, etc., are extracted from the fruits as they 
ripen. They are dried without washing and are then kept in dry sand until 
the planting, which in our parts it is best to do at the end of October. 

When apple and similar seeds are planted in the ordinary way, they are 
simply preserved in a dry place without sand. But in this case one must 
proceed in the way indicated. It is most convenient to plant the hybrid seeds 
in boxes, prepared in advance for the purpose. The boxes should be one ar¬ 
shin square and a quarter of an arshin high, and made of thin pincboard. 
Chinks should In* left in the bottom boards to allow superfluous water to flow 
away freely after watering. The bottom is covered with a one-vcrshok layer 
of broken brick or tile; this is covered with a tliin layer of chunky moss, and 
then the box is filled to the brink with sandy, friable soil. The latter is evened 
out by lightly pressing it down with a flat board, and is then slightly mois¬ 
tened from a watering can with a fine rose. About a couple of hours later, 
when the earth has sufficiently dried, the seeds may be planted; they should 
be sown to a depth of not more than a quarter of a vershok, and after the 
surface is again levelled and watered, it is covered with pieces of window 
glass (to prevent the seeds being injured by mice). In this condition the box 
remains in the orchard until the spring. If several varieties arc planted in 
one box. the latter should be divided into the necessary numl»er of partitions 
with strips of glass one vershok wide, pressed to one half of their width into 
the earth after it has been levelled for the first time. In such cases, each of the 
divisions is furnished with a zinc label, on which are marked the parents of 
the crossing of each of the varieties sown, or its number in the record book. 

Seeds gathered in the winter from the fruits of late-ripening varieties of 
apple and pear, as they are gathered, are planted indoors in prepared boxes, 
and are covered with a layer of snow one vershok thick. When the snow has 
melted and the surface of the soil has somewhat dried, the boxes are taken 
out into the orchard and buried in snow. The following spring, after the 
appearance of the third leaf, the seedlings arc pricked out into beds the 
seedlings being spaced one-half arshin apart. In the succeeding vears ’they 
should be retransplanted three times to new soil, gradually increasing the 
intervals between them to three arshins, at which the young trees are left 
until they begin to bear fruit.* * 8 S ® rC ,C ” 


1 I recommend such small intervals in the case of nr >„u 
they are quite sufficient for their growth in the first five venrs of bcCQU ' C 

-i«,y should prove ,o be . C o„Ane. H U propped JZntTZ ''° n ' " 
den. or the tree itself is transplanted to a different place There is no sens R .° r * 

-11 the seedlings twelve arshins opart from the very banning " P,an,, " B 



PRINCIPLES AND METHODS 




The* stones of cherry, plum, apricot, peach, etc., after gathering, are care¬ 
fully "ashed to remove all remnants of flesh and adequately dried, and are 
then stratified, i. e., are kept in a mixture with sand which lias been carc- 
I'tillv washed, lxiked in an oven and then slightly moistened with boiled wa¬ 
ter. This, besides protecting the stones from spoiling, gradually prepares them 
• or successful germination in the spring. The stones arc best protected from 
the ravages of mice by keeping them in clay pots furnished with clay covers, 
which are buried in the earth in a dryish part of the orchard, avoiding spots 
where the seed pots may be flooded by the spring waters. 

In the spring the stones should 1 h* carefully split, and the seeds released 
from the shells should be planted directly in the beds at intervals of one- 
half arshin and to a depth of one-half vershok. The seedlings arc transplanted 
only in the following spring, at intervals of one-two arshins, depending on 
the vigour of growth of each seedling. The sets of stone-fruit plants grown 
for the purpose of obtaining new varieties should not be retransplantcd at 
a later age: at any rate, it should be avoided if possible because, firstly, the 
root system of most of these sets develops well enough without retransplunt- 
ing, and, secondly, relransplantation of sets of stone-fruit plants at a Inter 
age almost invariably acts as a serious handicap to the development of good 
qualities in the fruits. 

The seeds of raspberry, blackberry, yooseberry, currant, (/rape, rose, 
etc., are gathered as the fruits ripen, are washed to remove the flesh, dried 
for from three to live days in the warmth of the sun, and are then kept in 
dry sand that has been baked in the oven and cooled, until the end of the 
autumn, when they are planted in boxes in a light sandy soil, the seeds being 
covered with a thin layer of earth of a thickness roughly equal to three times 
the size of the seeds. The boxes in which these varieties arc planted need not 
be covered with glass, because mice are -not attracted by such seeds; nor is 
there any need to protect the seeds in the winter, because they do not fear 
frost (provided superfluous moisture and heat have not caused them to 
sprout in the autumn). In the spring, after the appearance of the third leaf, 
the seedlings ore pricked out into beds. They are spaced from one-fourth to 
Iliree-fourths of an arshin apart; in the former case, the seedlings must 
be replanted once again to fresh soil and the spaces between them increased 
to three-fourths of an arshin: in the latter case, they may be left without 
replanting until the first bearing, but this procedure is advisable only it the 


soil is very rich. 

Strawberry seeds, after the ripe berries have been gathered, are p 
together with the flesh on a piece of coarse linen and put « ») P 
to drv for two or three .lays. The elo.h is then robbed between he ,lh a ds 
over a sheet of paper; the seeds easily separate and are then Plante 'og'lher 
with lb.- drv and powdered flesh in prepared boxes or. .f the' 
is small, in ordinary flower pots. The boxes are made m exac I> the sa 
as described above, onlv in this case a lighter soil is used, the sand makiii„ 
up only one-half the quantity of earth needed to fill the j****™^™^' 
ing of well-worked sod with the addition of a small proportion of fine peat. 
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The boltom of the box is covered with a layer of broken brick and moss for 
good drainage, and the box is then filled with earth, but to a height not more 
than one vershok from its top. After smoothing the surface and dividing it 
into partitions with strips of glass, the earth is again smoothed and adequately 
watered through a fine rose. The small strawberry seeds arc then evenly 
distributed over the surface in each partition, which is furnished with a lal»el 
showing the variety. Such tiny seeds may only be lightly sprinkled over with 
a thin layer of crushed peat. Then, without watering, the box is covered with 
a sheet of glass fitting closely to the upper edges of the box. This averts the 
necessity for watering, which is very difficult to perform even through the 
finest rose, the seeds being so small that lliey are easily washed from their 
places and their even distribution is disturbed. 

Strawberry shoots usually appear the same summer, approximately in 
the third week after planting the seed; when the third leaf develops, the 
seedlings arc pricked out one-half vershok apart in other boxes containing 
a more nourishing soil, where they develop into small plants by the middle 
of the autumn. These second boxes are usually left to winter in the orchard 
under a layer of dry leaves, the seedlings being planted into the lieds in the 
following spring. 

Pricking out of seedlings and replanting of sets is always done, firstly, 
in order that the root system of the plants may better develop, in respect 
to a finer ramification of the roots; secondly, because when they arc removed 
to absolutely fresh, undepleted soil, the roots arc able to avail themselves 


of a fuller combination of nutritive substances, which is of great importance 
for the development of the plants, and which cannot be artificially provided 
by any additions of manure; and. thirdly, because it makes it possible to 
give each plant the proper amount of space it requires for its development, 
depending on iLs vigour of growth. 

The beds for pricking out or transplantation should, wherever possible, 
he located in places where plants of the species to be planted have not grown 
for at least ten years. For example, beds for the pricking out or transplanting 
of raspberries must not be located in a place where only recently raspberry 
or blackberry grew. On the other hand, cherry, plum, apple or pear max¬ 
well be grown there; similarly, plum or cherry must not be planted in a 
spot where any species of stone fruit grew before, e. g., cherry, plum, apricot 
bird cherry, etc. K 

The beds for the pricking out should be well dug to a spades depth if 
the plants are small and their roots do not go deep, especiallv if thev are 
intended to be replanted the following spring. Otherwise, the soil is du" and 
worked to a greater depth. The surface of the bed must be carefully evened 
so as to make it exactly horizontal. But the edges of the bed should be banked 
about one vershok high, otherwise, after rain or sprinkling the water will 
run into the furrows and the plants may easily suffer from a shortage of 
mo^ture. and moreover the even surface of the bed will be constants spoiled. 
The composition of the soil in the beds should as far as possible be such 
as will provide proper nourishment for the seedlings of the particular species 
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of plant. Pricking out is best clone in the evening, and the next morning the 
plants should l>e shaded from the sun’s heat with linen or matting or with 
branches stuck thickly into the ground around the edges of the bed. The seed¬ 
lings should be set rather deeper in the earth than they were in the planting 
boxes: very long primary roots should be shortened by pinching, and the 
other roots should l»e arranged in the earth evenly spread in all directions. 
Within about live days the plants will have picked up sufficiently, and all 
protective devices may then be removed. The beds must be kept clear of 
weeds all through the summer, and the surface of the soil must Ik* always 
porous and sufficiently moist. 

In our parts, I prefer to transplant one-year as well as older plants only 
in the spring, because if it is done in the autumn the young plants often sufTer 
so much in the first winter that it is very difficult to cure them afterwards, 
which of course always has a bad effect on the qualities of a new variety. 

It is best to water seedlings and saplings in the evening after the sun 
has gone down, and preferably in calm weather: !>ecau.se on a sunny or 
windy day evaporation from the soaked surface of the earth is rapid, and 
tlie vapour carries off a considerable part of the soil’s heat, as a result of 
which the movement of sap in the plants is sometimes greatly retarded: and 
since eva|>oration of the leaves is also going on at the same time, the plants 
more or less suffer, and their tips wilt or even wither. Of course, the first 
watering is given immediately after the planting, irrespective of time or 
weather, since its purpose is, besides moistening the soil, to help the loosened 
soil properly settle and fill the cavities between the roots, and generally to 
press the earth more tightly around the roots, which is what chiefly facilitates 


the rapid growth of the plant in its new location. 

A dressing of liquid manure may l>e given only when the pricked out or 
transplanted plants have thoroughly established themselves in the bed and 
have liegun to make new growth, in no case, however, later than the end of 
July, otherwise the seedlings of some species, having begun to grow rapidly, 
may not succeed in maturing before the first heavy autumn frosts and will 
be damaged by them; this even happens to seedlings belonging to the frost- 
hardiest species. 

When transplanting one-, two- or three-year saplings, the ends of the 
roots must in all cases be shortened with a sharp knife. This is particularly 
essential in the case of the vertical main roots, which have few branches, 
in order to induce them to develop finer ramifications. The oilier roots should 
be spread out evenly in all directions and arranged as horizontally as possih e 
also strict care must be taken to prevent the ends of the roots from being 
bent upwards, for the parts of the roots in this position in most cases die 
off. Before planting, it is well to soak the roots in yellow clay mixed wi 
water to the consistency of cream. A thicker consistency may be harmfu . 
since il causes the finer roots to stick together and become entangled, and it 
is hard to straighten them out when planting. 

With the exception of pricking out of shoots. all transplanting *,jnd 
especially of already fairly-grown plants, the latter should not be set deepe 
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than they were before; on the contrary, bearing in mind that the loose earth 
under the roots is bound to settle, it is better in many cases to set the plants 
somewhat higher, so that after the earth has settled they may be in a normal 
position as regards depth. Furthermore, the nearer the upper, horizontal roots 
are to the surface of the soil, the more energetically they perform their 
functions. 

The whole process of lifting and transplanting should be performed as 
quickly as possible. The roots of the lifted plants must be protected from 
drying in the sun or wind by covering them with damp matting or cloth, or 
by immediately heeling them into moist earth. All this is necessary because 
the fine root Filaments quickly die ofT in the dry air, yet the more there are 
of them, the sooner will the plant take root in its new location, thus shorten¬ 
ing its suffering caused by the transplantation; this is particularly important 
for the training of the seedlings when producing new varieties of fruit plants. 
If the transplanting is done in early spring or late autumn, when morning 
frosts occur, the plants may only be lifted when the air has already been 
warmed by the sun; otherwise, the exposed root fibres of the lifted plants 
rnay easily be injured even by the lightest frost. When training seedlings 
and developing them into fruit bearers, every means at the disposal of man 
must be employed to incline the constitution of the young organism in the 
particular direction of cultivation desired. In choosing the means, preference 
should be given only to those which, while making for the desired results, 
least disturb the vital processes of the plant. Timely pinching oIT, for example, 
is better, in many cases, than later pruning. Further, foreseeing the necessity 
of transplanting when the plants arc older, one should try to get them to 
develop a more finely ramified root system in advance; this is useful, because 
the finer the severed roots, the better are they able to withstand the inevitable 
damage caused by lifting. Plants may be induced to develop fine fibrous roots 
by planting them in loose friable soil, by frequent transplantation, and 
trimming the roots in the process, and, lastly, by trimming them without 
transplantation. This latter operation is done in the spring: one year the 
earth is dug away from one side of the tree and half the roots exposed and 
shortened, and the next year the operation is performed on the other half 
of the roots. 

Every seedling must lx* kept supplied with a certain superfluity of nour¬ 
ishment until its second or third year of bearing; otherwise it mov easily 
happen that the plant, not yet having developed the necessary stability, may', 
owing to a fortuitous insufficiency of nourishment, deviate in its properties 
in a direction we do not desire, or its qualities may cease to develop too 
early. It is very difficult to correct such a deviation afterwards, and sometimes 
quite impossible. To make this clearer, I shall give a concrete example. 
A seedling of the Crimean cultivated apple known as Chelebi Alma, crossed 
with the common Pyrus prunifolia W., in the first year of its growth de¬ 
veloped from its root collar two shoots of identical length. Not desiring to miss 
a good opportunity for experiment, when I transplanted the seedling in the 
following spring. I divided it in two at the point of junction, planted the 
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two specimens in different parts of the orchard, and until the first bearing 
gave one of the saplings increased nourishment, while the other was allowed 
to grow with only the usual care. The result was that the first tree began to 
bear two years earlier than the second, and its fruits were twice as large, 
as may be seen from the two photographs given here of the first fruits of 
these twin trees. The difference in the si/e of the fruits continued unaltered 
subsequently, in spite of the fact that after the second tree began to bear 
both were given equal care and attention. Fig. 2 was photographed from 
fruits of the first tree, which had lieen given extra nourishment, and Fig. 3 



from fruits of the second tree 
(see Figs. 10 and 11). 1 have 
observed an exactly analogous 
instance of the influence of in¬ 
creased nourishment, resulting 
from transplantation to fresh 
soil, in the case of twins from 
another seedling, but this time 
at a later age. The two shoots 
of this seedling grew together 
until their fifth year in the same 
conditions, and only then was 
one of them separated and 
planted in a new place, while 
the other remained just ns it 
was in the old place. In this in¬ 
stance, too, the transplanted sap¬ 
ling, in spite of the ordeal of 
transplantation and considerable 
reduction of roots consequent 
thereon, began to bear a year 
earlier than the tree that had not 
been transplanted, and its fruits 
were considerably larger. I at- 

rihulc I l.r increased size of .hr fruits entirely to the action o f the I 
undeplcted -soil. This example indicates that artilictal a.hhhons of nutri. 
substances l„ the soil cannot compare in value to complcle cl * a « ' , 

. result of transplantation; so much so .ha, 'he ^sulte ng «e.«d to «. 
Ilvr-yrar-olcl tree by the trimming of to the tree 

ing earlier and yielding larger ,ru ‘ 1 ^ * , . |K j was injured 

I hat was no. transplanted had a snflic.cn. Tiam.ty o rools a d - 
far less when the two specimens were separated, and. moreover, 

in a well-manured bed. oroc css of adaptation of a young 

It should be borne 1 , ivcs „ n d develops, the constitution of 

plan! to the environment . in one way or another. Some 

zssrttvrx «r.%f«... p-. — —• 


Fig. 10. Hybrid of Chckbi Alma X Purus 
pruntlolia (one-half natural %iic) 
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when the factors inducing them have hern removed, gradually disappear as 
time goes on. Mark the most interesting fact ol this kind—the adaptation of 
a plant even to such conditions of life forcibly imposed upon it by man as 
the grafting on it of a part cut from another plant, livery grower knows 
that a far smaller proportion of successful grafts are obtained when budding 
a new variety that has never yet been propagated by grafting, than when 
budding an old variety that has long been propagated in this way. 'I'llis is 
particularly marked in the case of stone-fruit plants. 



I'ip- It- Hybrid ol ('.lit-kbi Alma X Pyrin imini/itHa 


Exactly the same thing happens when new plants are propagated by 
layers and cuttings. I.aler. of course, when cuttings for grafting are taken 
from the first grafted trees of the new variety, things go much more suc¬ 
cessfully, and as this method of propagation is continued abortive results 
cease. 


Another example of alteration in properties of plants is the gradual 
reduction of the vegetation period in certain hybrid seedlings when their 
growth is year after year artificially reduced at the end of summer bv pinch¬ 
ing oir the tips of the shoots. It should he remarked that this device when 
Applied to older plants, or to young grafts, hut of old varieties, is absolutely 
ineffectual, even if repealed for several years in succession. A proof of this 
may he seen in foreign plants that have been growing for decades in our 
parts, whose leaves remain quite green and their shoots immature right up 
o the winter: the lips of their shoots are cut oil every year, vet the vcffetn- 
hon period of many of them does not change in the least. ' 
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I would cite as a third example the change in the thickness of the shoots 
of a seedling undergoing training, attained by systematically pinching ofT 
superfluous shoots that are on the point of developing and reducing their 
number to the absolute minimum. Lastly, big changes are induced in the 
seedlings of the apple and pear, for example, by the use of a special mechan¬ 
ical contrivance that artificially alters the angle of inclination of the wood 
cells of each individual sapling, causing knottiness (contortion), which then 
continues to remain in this way without alteration all the rest of its life. As 
a result, an entirely different variety is obtained from what the seedlings would 
have given if this method had not been employed. This can easily be verified 
on seedlings that chance to have two shoots springing from Ihc root collar, 
by applying the twisting device to one of them, and leaving the other un¬ 
touched as a control. 

Of course, the methods of forcible alteration which I have illustrated 
by examples do not succeed equally well on all young plants; one encounters 
plants whose properties cannot l»e altered. One also encounters some in 
which the above-mentioned changes have already been transmitted by 
heredity; for instance, some of them can be propagated well at once both 
hv grafting or planting cuttings, and by layering. Nevertheless, such instances 
of hereditary transmission of very marked changes induced by man in the 
constitution of a plant organism are not met with very often. 

In training trees from seedlings, on no account should one ortiflcially 
give them a cordon or palmetto shape or tlic like, because if such a violence 
is done lo .he free growth of Irees raised from seed, they remain slcr.lc for a 
long lime. This has been proved by numerous experiments, and was poi 1 
out already in the last cenlury by our well-known Russmn onginalor of n 
varieties of fruit planls. Mr. Regel. This once more proves that man> 
of so-called form cultivation often cause fairly considerable harm to tin 

normal development of planls. f variety 

According to mv experiments, the best shape for tre * • 

grown from seed is that in which every tree of the new , f ^ 

to grow: in apples, low-stemmed and bushy: m pears- , P S ' ips of '||,e 
cherries and plums, shrubby—depending upon ic g • p d |he 
plant. If these rules are observed, the trees will begin to bear earUer^ ^ ^ 
trees themselves will have a more healthy appearance The firs , 

horticulturist here is to take care to remove in good proV( . 

allowed to grow. then, of course, pruning 

has to be resorted to. nrliclc dwelt on the shortcomings 

, have already in the firs pagesoths ^ producin g new 

vL^^ 

—s r sz *»—*— 
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of fruit and small-fruit varieties that are fully resistant to the climatic handi¬ 
caps of our region. Then, varieties must be selected that arc distinguished 
by maximum productivity; the latter is determined, firstly, by largeness of 
crop and annual bearing, secondly, by the flavour and appearance of the 
fruits of each variety, thirdly, by the capacity of the fruits to keep for a fairly 
long time without spoiling and to be transported long distances without the 
need for very laborious or costly packing. 

It should not be considered impossible to produce a new variety possess¬ 
ing some special quality, even if all the existing old varieties of the given 
species of plant lack the desired quality. For example, the fruits of all our 
present varieties of plums cannot be kept in a fresh state for, say, more than 
a month; yet this did not prevent me from obtaining from seed a new variety, 
that I described under the name of Tyom Sladky, in Vcstnik Sado- 
oodslva i Ogorodnichcsloa, 1907, No. G. the fruits of which keep excel¬ 
lently without spoiling for more than three months. Such a property in 
a new variety is very valuable, because in the late autumn any kind of plum 
in the fresh state will fetch a high price in the market. It is similarly of great 
advantage to produce varieties of fruit plants capable of yielding the largest 
proportion of seedlings with good culture qualities. I am not referring to the 
production of constant fruit plants in the full meaning of the word, that is. 
such that would transmit to their progeny all their properties and qualities 
without any deviation. This is as yet very rarely encountered in Nature, 
and it is difficult to say with confidence whether man in the near future will 
be able to subject orchard plants to his will as he docs cereals today, because 
such constancy can be achieved only when plants have been propagated for 
many years in the natural, sexual way—from seed—followed first bv a strict 
selection of the best and most typical progenitors, and by the training of 
several successive generations. 

Consequently, the obtaining of such constant plants in all varieties requires 
a considerable length of time. I am therefore not dealing with such varieties 
but only with those that in general produce seedlings possessing good culture 
qualities, although they may belong to different cultivated varieties For 
example, I have produced from seed a new variety of plum which I have 
named Reine Claude Reforma (described in Veslnik Sadovodsloa i Onorod 
mchestua, No. 10, 1908). This very valuable variety, in respect lo the excellent 
qualities of Us fruits, yields seedlings, 80% of which possess good culture 

s q uch !^e C s ar fT r '. SliC | 0f ." ,C dUTerC "' Varie ' ieS ° f Reinc Claud «- Precisely 
ran'd F, f P ' an ! S ma - v 4crve as "•« "lost reliable basis for the 

rapid development of fruit growing by methods easily available to all and 

dreamed of WhiCh Under °' d mC ‘ 1,<>dS ° f frUU coIdd°never be 

Further, one must undoubtedly count among the desiroku 
new varieties the capacity to produce seedlings fh7beg?n ^ Lar l' 7 ? 
as possible. Varieties with this property should be of great value l! y 
will easily understand. The sooner the seedlings of anv yone 

capable of bearing fruit, the more profi.able is the cultivation of tha" variety 
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to the grower—so much so at times as to warrant him being less strict in se¬ 
lection even as regards the flavour and appearance of the fruits. What I 
want to say is that, in laying out orchards, one may in some cases give pref¬ 
erence to varieties that begin to l»car early, even somewhat to the detriment 
of the taste qualities of the orcluird's produce. 

Let us take an example. When laying out cherry orchards for commercial 
growing, many have no hesitation in giving preference to the well-known 
Lvubskaya variety, which bears very sour fruit, although in the same locality 
other varieties with sweet and larger fruit might grow quite well; and this 
only because the Lyukskaya cherry usually begins to bear already at the age 
of two. and the annual yield of this variety is very big, whereas many varie¬ 
ties with sweet and large fruit may be expected to bear not before five, and 
sometimes even eight years, and during these five-eight years additional 
money is required for care of the orchard, and that money is not always 
available. 

In the case of small-fruit shrubs—raspberry, blackberry, currant and 
gooseberry—capacity of the seedlings to begin bearing at an earlier age is 
not of much importance, since the majority of the seedlings from such plants 
usually begin to bear already in the third year: but seedlings of apple, pear, 
quince, sour cherry, plum and certain varieties of grape for the most 
part do not begin to bear fruit for a long time—sometimes more than 
fifteen years. This shortcoming may be eliminated, in the first place, bv 
choosing as parents species and varieties which produce seedlings that begin 


to bear early. .. .. 

Of the apples, for example, the whole species Matus prumfolio 
ISorkh., with many of its varieties, is distinguished by a capacity lor 
bearing at a very early age. which it transmits to the majority ol i s 
hvhrids. Of the ju-ars. this property is possessed by one of the vane- 
lies of the Ussiirinn pear. Of the sour cherries, our wild epP® 
cherry and most of its natural varieties and hybrids begin to hear t» ce 
as early as others. Of tile plums, the damson, the sloe and 1 e I 
Claudes are distinguished by this quality. Of the grapes, the ® 
bearing are V.fis riparia Michx. and the Central As.at.c var.el.es of 


"'"secondly, this may also be attained by selecting from .* 
ditTcrenl varieties individuals that are d.s mgu.sl.ed >>y csce,,i o n nIly ear 
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however, that the tree from which the buds are taken is of mature age, 
that is, already bearing. As a result of such grafting, fruit buds appear on the 
branches of the seed tree even earlier than on the shoots developing from 
the grafted buds of the other variety. Naturally, after the seed tree begins to 
bear, the grafted parts of the other variety are pruned. The impression one 
gets is that the sapling, which has not as yet reached its bearing age, acquires, 
from the buds of the old already fruiting variety grafted onto it, the property 
or capacity for building in its organism fruit-bearing parts much earlier than 
it naturally would. 

I must warn that all methods formerly applied in the production of new 
varieties to force bearing in fruit plants for the most part fail to achieve 
their purpose, and, moreover, often have a very harmful effect on the quality 
of the fruits of the new variety. Never under any circumstances should one 
practice the method recommended by many growers of accelerating the first 
bearing of a young variety by grafting it onto the crown of a mature and 
fruiting wilding or even onto a grafted cultivated variety; this may be done 
not before the third-fifth year of its independent bearing otherwise 
the constitution of the young variety, not yet having developed sufficient re¬ 
sistance to alteration, easily succumbs to the influence of the roots of the 
adult wilding or cultivated variety—it makes no difference which, since all 
trees of cultivated varieties in our orchards are grafted on to wild roots. 
Although in such cases the new variety docs sometimes begin to bear earlier, 
the constitution of the plant, in many of its parts, deviates toward the wild 
species, and the fruits lose many of their best qualities. In a word, one gets 
a new vegetative hybrid, possessing a mixture of the qualities of the new 
seed variety and the qualities and properties of the wilding on the roots of 
which this new seed variety was grafted. 

As a graphic and convincing demonstration of such alteration, I give here 
photographs taken from a Bellefleur apple tree and a hybrid obtained by 
crossing it with the Antonovka. In Fig. 2 (see Fig. 12], the leaf on the left, 
4o, is from a genuine Bellefleur, ihc leaf Db in the middle is from a select 
high-grade seedling of a hybrid between Bellefleur and Antonovka. while the 
leaf on the right, C, is from a seedling of this same hybrid, but one that 
had been grafted on to the crown of an adult Aport. Remark how well- 
formed, in respect to culture characters, is the leaf from the select hybrid 
seedling: it promises to compare in characters with its parent, the Belle- 
fieur, and even to surpass it. 1 Now examine the leaf of the same hybrid 
that had been grafted on to the crown of an adult Aport tree. How it 
has changed 1 In all its features it resembles the leaf of a most ordinary 
wild apple. 

The leaf blade has been reduced to one-third of its thickness, it ha« 
become considerably paler in hue. its veins hardly stand out, the crinkliness 
Of the surface has almost disappeared, the serrations of the edges have grown 

1 II has probably been influenced, not by the Bellefleur itself but by one of Ihc 
latter's progenitors. 
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sharper, anti llie peliole has lost almost half its thickness. A similar altera¬ 
tion is distinctly observable in all the other parts of the plant, including its 
fruits. In some cases, it may not Ik* without interest to the originator to 
graft a new. as yet not bearing variety grown from seed on to the crown 
of an adult tree of a cultivated variety, but one that has not been grafted 
«n a wild stock and has its own roots. What is of interest here is not the 
acceleration of the bearing period of the grafted variety grown from seed. 



Pig. | 2 . H. IU-n. ur and iU hybrid 


In,. Ili«' obtaining of a new vegetative hybrid. «td — “‘"^uence 
great risk of its deviating towards the uncultivated state. 

of wild roots is eliminated in this combination. secd varic i ies of 

good'qualUy^'i^'spite 1 of 1 't^>e > facl ^vicwsl'such'vsrie- 

“."rp nation, of ten.peva.ure 
bark of trees often suffer fronl "' c ' u ^ 1 , eloc |ions to give preference 

s-ars s-•»»—«*• - 
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varieties exist there can be no doubt, as I myself have met with varieties of 
apple trees which never sutler from burns. Relatively later opening of the 
flower buds in the spring and resistance of the flowers to spring morning 
frosts arc also valuable qualities in a new variety, to which attention should 
be given in selection. 

When selecting, the fact should not be lost sight of that some plants of 
new varieties, although they may bear abundantly in the nursery, suffer from 
serious defects in the structure of the sex organs. The big yield of these 
plants is due to the fact that they stand in close proximity to other varieties 
of one and the same species; if such a plant is isolated and planted by itself, 
it often remains completely barren. 

Selection of seedlings of fruit and small-fruit plants in their early years 
of training. In order not to spend unnecessary labour on tending and training 
all the seedlings, of which no more than a few ever prove to have outstanding 
qualities, it is necessary in the very first years of training to pick out the 
young plants which display the best external characters and to destroy all 
the rest. Only in the case of plants that begin to bear at an early age. e. g.. 
strawberry, raspberry, blacklterry, currant, etc., which bear fruit already 
in their second or third year, or of such the available ntimlter of seedlings 
of which is small as it is, is it reasonable to train all the plants without 
exception until they bear their first fruit, and then, after the quality of their 
fruits has been finally assessed, to destroy the bad plants and leave the good 
ones for propagation. 

In the case of plants of species that require long years of training until 
they begin to bear—e. g., apple, pear, quince, plum, cherry and apricot, which 
begin to produce fruit at the age of ten to fifteen years and even later- 
selection at a young age, beginning with the first replanting of the vearlings. 
is absolutely essential, especially if a large number of seedlings of each variety 
is available. 


Such selection has to be based solely on the external appearance of the 
young plants or of its individual parts: thickness of shoots; fluffiness of their 
tips; space between the buds, their shape and size; size, thickness and pubes¬ 
cence of the leaf blades and leaf stalks; shape of the leaf dentations; 
shape and size of the stipules and, lastly, the general external habit of the 
plant. 


Furtlicr lhe degree of reliance of a plant to the various climatic liandi- 
caps of its birthplace—frost, drought, heal, etc.—begins to be manifested at 
h “ r '^| ag f- Al thls » ‘'ken in, ° account when making the selection, but 
that indefeasible law of life of all living organisms must not be forgotten 

at oncl“ in° t. r , Wi ' h a " ito Par,s ' does n °< ^ach perfection 

at once, in the first year of its existence, but only gradually over the course 

Uo P n CiaU d y h arUn , S5 ' a " en,i ° n mUSt be Paid '° relatively the nSs. dev^ 

x a a=rasa st rri 
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Hood features should nol be very strict or very negligent, because the signs 
of certain alterations in the young plant may be so inconspicuous as to be 
easily missed, and what are actually very valuable individuals may be dis¬ 
carded. Unfortunately, it is almost impossible to give a faithful description of 
the characters of all good varieties of plants in their young stage, since they 
are very diverse and differ for practically each separate individual, and some 
of them simply battle description: one cannot find words to describe their 
peculiarities in a way understandable to others. One learns with experience 
to distinguish them clearly, but one can convey them to others only on the 
spot, standing before the plant itself. 

It goes without saying that even those few principal characteristics that 
are easily noticeable and conveyable even to inexperienced persons, differ 
not only with each species of fruit plant, but even in their separate varieties. 
I shall therefore endeavour, as far as possible, to enumerate these character¬ 
istics for each species and for a few varieties separately. In doing so, I shall, 
on the basis of my thirty-three years' observations, give the age at which 
the plant first begins to bear: the first figure will indicate the earliest age 
of bearing observed, the second will be the average for the greatest part of 
the total numl>er of seedlings of the given species, the third will indicate the 
latest age at which the plants began bearing. I shall then mention the most 
suitable soils for the training of seedlings of each species, as well as 
soils that produce undesirable results in the culture. Further, I shall 
enumerate chosen varieties of plants which I have found in my work to 
be most suitable for the collection of seeds, as well as for the role of parents 


in hybridization. 

Naturally, my information cannot be expected to be as full as might be 
desired in this instance, if only for the fact that one man, no matter how 
devoted he may be to the work, nor how energetic, cannot experiment or 
make observations more than his personal strength and means permit. 

Good characteristics in apple seedlings are the foiloxsing: a more luxuriant 
growth of the plant as compared with the seedlings of the same variety 
growing next to it in the same bed: relatively thick shoots and somewha 
ribbed: the surface of the bark at the tip of the shoots downy; the buds close 
together and larger: the bud cushions well rounded, and the nodes beloxx 
the buds standing out prominently and vertically; the leaf blades large an . 
particularly, thick, dull and wrinkled on the upper surface and h°ary on 
the under surface: the veins on the underside of the leaf clear-cut »nd Pro‘rud- 
i»g. and the serrations on the edges of the leaves small blunt • ind r °' 1 '" 1 
the leafstalk relatively short, but tl.iek and downy; /“^ren 

For better illustration of this outline of Rood oharacler.st.es ' » f 
photograph (reduced) of a leaf of a true An.*. a ai^ An seed R 
"elected for its high-grade characters and a leaf " ‘ahon be 
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produce a new Anis variety, with far better qualities than even the parent 
itself—a true old Anis variety (as actually turned out to lx- the case). The 
third leaf, on the righthand side of the illustration, also promises to be a 
cultivated variety, but its qualities will, in any case, Ik* inferior to those of 
the old Anis variety. Apple trees bred from seed begin to bear fruit at different 
periods. There have been cases of seedlings which began to bear from their 
fourth year. This occurs, in particular, when one of the ancestors of the 
new variety belonged to the natural variety of the apple Kilaika f Malus 
pr uni folia] or of other species of apples of Eastern or Southeastern origin, 
whose fruits ripen early in the summer. On the average, the greater propor- 



Fig. 13. Selection on basis of leaf characters- 
Icf.-a lent ol a true A..is: «„lro-a loaf of an Ant. ,oloc!od for it, high nnalllv. 
right a leaf of an Anis seedling, poor quality 

lion of apple seedlings, given proper care, usually begin lo heir some 
where between .heir eigh.h or tweinh year. Some varieties elcbi !y Z" 
... whose product,on winter varieties of Roinelles of Western origin had a 

or later ***" **" n< *' <'■«» their twentieth year 

SuZirn C Mv r h S Z' \ P ° r ° US blaCk ric1 ' in humus, with a elavey 
sufficiently humid subsoil, ,s most suitable for the growing of apple seedlings' 

On dry sandy, and especially saline, soils, the fruits of the new varieties tufn 

out to have an ms.pid taste, are of small sire, and are little suitable for 

pmg in a fresh stale. Cold low-lying localities produce small, sourish 
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fruits, and the young plants stubbornly incline towards the wild state, even 
though they possessed good culture qualities before they were transplanted 
to these localities. It is of considerable help in growing new varieties of apples 
to introduce into the soil a liquid manure made of guano mixed with nitrog¬ 
enous or other mineral fertilizer, such as Chile saltpetre or Thomas slag. 
In particular, such a manure produces astonishing results if the plant beds 
are given electrical treatment, provided the tension of the current does not 
exceed two volts. According to my observations, a higher tension does more 


harm than good. 

The varieties of our cultivated apples most suitable for the collection of 
seeds with the aim of breeding new varieties and for hybridization with 
superior foreign varieties, I find to be the following: Skrizhapcl and all its 
variations. Anis and its varieties. Vorgulyok. Borovinka. Hepka \olzhskayn, 
Eiser. Korichnoyc. etc. Of the semicultivated —Pyrus pnmifolia and its 
natural varieties—the Volzhsky Heincttes. Of the foreign and of our southern 
varieties: Bellelleur. Glogerovka, Sinap Litovsky (or Montvillovka), Rib- 
ston Pippin. Cellini, Virginskaya Rozovka. Crimean Chelebi. Then, of the 
tenderest: White Winter Calville: Baumann s Reinctte, Coulon-Rcinetto, 
Cassels Reinctte, Reinctte Canada. Golden Winter Pearmain, Ananas- 
Reinettc, Sary Sinap. Kandil Sinap. etc. Of the Caucasian semicultivated 
varieties, the variety known by the name of the Niedzwetzkyana [Mains 
Siedzwctzkyana) is very interesting for hybridization: its bark, leaves, 
blossoms and fruit are of a red hue. but it is very unhardy m our parts. 

I have at present in mv nursery some fourteen ol its hybrids with our - 

novka. In Fig. G (4) I give a photograph of a fruit of • 

obtained by crossing the well-known Crimean variety, karnl.l Sinap. 

I>yru 9 pr uni folia. In respect to flavour the fruits of this variety are far supe 

rior to those of the Kandil Sinap. .... i r0 i 0 ,: V plv 

In pear seedlings, luxuriant growth of the whole plant and retain el> 

thick shoots are likewise good characteristics, a* are larger 
more elongated lorn, of the leaf blade, a darker green cotour ol 
its upper surface, elegant and vers- fine network of the veins on the under: «d 
of the leaf and a thin lustreless bloom on the whole surface of'the«»«£» 

In general elegance of the vein networks on the under surface of the leal 
n p 8 ^ i' a sure sign of culture qualities in the seedfings as are a.so smMl- 
ness and b.un.ness of the dentation of the lea . or. ts comf 
Downiness of the lips of the shoots an o * ' d „f the summer 

on young shoots which have not • f |h young leaves, 

this downiness disappears, as does and are targe and round, 

,r the buds are closely -...pressed |o „ g stipuIe5 

this is also a good symptom. Ne. . ; n e««. a d to turn into short blunt 

and complete absence of thorns. \s ic qualities in the seedling, 

twigs, are indicative of the P r «— c f r mls of excellent quality, 

mu. I have obtained new vnrK.I.csofpoDr'.iin thorns even 

r^ng^^i^Ur. is a Sistinguishing 



PRODUCTION OF NEW CULTIVATED VARIETIES FROM SEED 


71 


teature of a variety obtained by hybridizing the Sapezhanka with the Saint- 
Germain.) It may also be taken as a good sign if the leaf is trough-shaped 
and its edges crimped. The first fruits of pear trees, as of all species of 
plants generally, are always much smaller: their size and taste qualities 
develop only gradually in the course of several years of hearing. I have had 
occasion to observe very big 


alterations: for instance, the 
first fruits of several new va¬ 
rieties were no more than five 
zolotniks in weight, hut from 
five to eight years later these 
same varieties produced fruits 
weighing twenty-five to fifty 
zolotniks, i.e., nearly ten times 
as much, and, moreover, their 
taste had improved beyond 
recognition. 

Generally, pear trees grown 
from seed begin to hear later 
than apple trees. I have never 
seen in my nursery seed pear 
trees bearing fruit before they 
were ten years old. The aver¬ 
age age at which the greater 
proportion of seed pear trees 
begin to bear must be taken 
as twenty to twenty-five, but 
I have several trees which, 
although more than thirty 
years old, are still not bear¬ 
ing. Much here, I believe, de¬ 
pends on the dry rather silty 
soil; if the pear trees had a 
more suitable soil, they would 
very likely have begun to bear 



fruit earlier. But in general I 


have remarked that pear trees F*- Russlwya Moldavka. Hybrid of 


begin to bear only when some Molilavskaya Krasnaya X Tsarskaya 


diseased condition appears in 


their organism. Therefore, in the case of all seed pear trees, it is neces¬ 
sary to employ the method I have described above of artificially forcin'* 
the trees to begin bearing by grafting onto their branches buds from another, 
already bearing, variety. The most suitable time to apply this method, I find, 
is when the trees are between eight and ten years old. I give a photograph 
of two fruits of a young tree of a new variety of pear that I bred recently 
and have as yet nowhere described, which I have named Russkaya Moldav- 
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ka—a hybrid obtained from the crossing of Malikovka (or Moldavskaya 
Krasnaya) with our old hardy variety of pear, Tsarskaya (see Fig. 14]. 

As regards the composition of soil most suitable for the training of pear 
seedlings with the object of obtaining new varieties, pears in this respect are 
in general far more exacting than apples. In our parts new varieties with 
good fruit qualities are obtained exclusively on porous clayey, well-manured 
soils, and sufficient moisture is essential. In ordinary dry black or sandy 
black soils, the fruits turn out to be of far inferior quality. It is particularly 
difficult under such conditions to obtain pear varieties with fruits capable of 
keeping in the fresh state for comparatively long periods after harvesting, 
and, moreover, the llcsh of the fruits has not that pleasant oily quality that 
distinguishes all Beurres of foreign origin. On dry sandy soils insipid sweet¬ 
ish fruits are usually obtained, with a dry flesh of mealy consistency; in low- 
lying cold and excessively humid places one gets almost exclusively sour fruits 
with a hard, astringent flesh. The beds for the training of pear seedlings 
should therefore wherever possible be located in warmer, rather elevated 
sites with a humid clayey subsoil. This ground must be dug deeply, to no less 
Ilian three-quarters of an arshin; if the soil is deficient in clay, the latter must 
he added in suitable quantity mixed with fully decomposed, not very strawy 
manure, with the admixture of a small proportion of sand, which must lie 
coarse (fine sand only causes harm by making the soil too compact). It is 
also useful to add crushed peat; peat is particularly necessary on the surface 
of the beds, because a thin layer of it retains moisture evenly in the upper 
layers of the soil, prevents the formation of a dry and compact crust, and 
facilitates greater absorption of solar heat. Here. too. electrical treatment is 


very useful. 

Of our cultivated pears, I consider most suitable for crossing with for¬ 
eign tender varieties, on account of their outstanding hardiness, firstly. Tsar¬ 
skaya, then Tonkovetka. and of the new varieties which I produced, the 
Severnaya Margarita and Kozlovskaya Rannaya. which are somewhat stm 
hardier. Of the pear varieties with fruits of superior flavour and suitable 
for cultivation in the Tambov Province, the following are good: Malgor- 
zhatka. Medvedevka, Sapezhanka: of the new ones winch I b ™ d: 
Kozlovskaya. Berfiamotte Novlk. Moldnvka. Andreyev Bergamotte, Zhcnne- 
novskaya and Belaya Osennaya. Of Ihc rather lender ~r.el.es but neverthe¬ 
less suitable for cultivation in our regions .n relatively pro ected 
and on warm dry soils: Sakharnaya. Moldavskaya ^^naya or Ma^ koyka). 
Bcurre Roman (or Panna), I.yinka (or Kabak-Ar.nud| Gnrmc^G. nd ky 

Beurre, Mvasoyedovka. etc. Good also .s a ~ r, V y ,‘ h ive named Severnaya 
the Tsarskava pear will. Malgorzhalka, wh.ch I have 1 nam ed b eynway 

Margarita; although its fruits are small, they are usuall> 

sVjsariKSM.ASsttiHS 
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foreign varieties with a view to imparting to the latter greater resistance 
to cold. 

The quince is practically never seen cultivated in the open in the regions 
of Central Russia; natural varieties of quince have only been used in our 
parts as stock for low-growing trained pear trees, and even then, owing to 
the weak resistance of the roots of this plant to our frosts, it was absolutely 
necessary to protect them in winter by banking them up with earth. The 
overground parts of the trees of quince varieties of foreign origin froze in 
our regions nearly every year to the snow line. 

Furthermore, all the varieties of this plant had the very substantial defect 
that, by their nature, they demanded for their cultivation soil containing 
abundant moisture, which, it goes without saying, could be supplied in the 
orchards of our dry continental climate only artificially, by constant and 
generous watering; naturally humid sites in our orchards arc absolutely un¬ 
suitable, because of the fact alone that they are all too cold for the cultivation 
of such a tender plant as the quince. For more than fifteen years 1 employed 
every possible method to get this plant to grow in my orchard, but with¬ 
out avail; all the quince varieties without exception failed to withstand our 
frosts, and perished. Only in 1903 did I manage to secure seeds of a hardy 
quince variety that had been bred on a dry sandy soil by one of the colo¬ 
nists of the Saratov Province. Of the seedlings grown from this seed, more 
than a thousand individuals proved to be sufficiently hardy and capable of 
growing in dry places, and last summer many of them bore their first, and 
fairly large, fruits. I still consider it premature to publish a description of 
these new varieties, because in the first three to five years of bearing their 
fruits will probably alter very markedly both in size and in taste qualities 
and only then will it be appropriate to give a detailed description of then/ 
Some three years ago I learned that there was a hardy, large-fruited variety 
of quince growing in Samara, 1 in the orchard of Mr. Reshetnikov; two-year 
seedlings of this variety growing in my orchard have likewise proved to be 
very hardy, and, I believe, many will prove to be excellent plants as regards 
fruit qualities and resistance both to frosts and to dryness of location 
Accordingly there is now no longer any doubt that the quince may be cul- 
ae a “n?. orchards of Central Russia without any artificial protection 

agamst the winter. Moreover, the new variety of quince will be far more 
suitable not only in our. but also in more southern, parts as a stock for dwarf 
peaMrees that is-hardy and does no, demand a great amount ofmoisturein 

varie. 1 ' h L b ! S ' f0rei8n , Vari * | , i* s sui,ab,e for hybridization with the hardy 
varieties we have now, I would mention the following- Mammnii, . 

and Champion, and, of the newer varie.ies-Bere^ki th? Giani If IT 

] a[St Dema n, Chinese and others. I must warn that the seedling h i° 

rained on a dry soil, otherwise the above-n^nfioJd pToneHv of L ^ 

hardy varieties, namely, their capacity to reconcile themselves to a d'ry 


1 Now Kuibyshev.—Ed. 
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soil may weaken since il is not yet fixed and stable. After three to five 
successive generations or seedlings have been grown, this precaution will be 

"""|'n '"selecting plum seedlings, il must be borne in mind that the varie¬ 
ties of Ibis species fall into three sharply defined groups, possessing 
different characters and demanding different compositions of soil for their 
training. In the first group we shall examine the plums with oval, elongated 
fruits known as Vengerkas. Good symptoms in the seedlings oi this group 
of plums are: exceptionally thick shoots: large, closely-spaced buds with 
broad bases: very prominent and fiesliy bud cushions; leaf blades and stalks 
of elongated form and of large si/e and thickness; sharply protruding veins 
on the underside of the leaf, and downiness of the stalk and principal cen¬ 
tral vein of the leaf ; broadish and blunt oval-shaped dentation on the edges 
of .he leaf blade, with prominent nipplelike protuberances at the junction 
of the latter with the petiole: a wrinkled, crinkly and. in some cases. rather 
lacquered upper surface of the leaf. In one-year seedlings one sometunes 
finds buds arranged in groups, several of them on one common bud cash- 
ion-this should also be regarded as a good symptom. A 'vefi-m«iured 
heavy clayey soil is the best for seedlings of tins group of plums. Gcne^ 
ally, plums like a rich soil, and they easily stand even not fly d« 
posed manure. Humid soil is absolutely essential to them. °n drj 
thrive poorly, yield little fruit, frequently sicken and are generally short 

'‘''The second group embraces plums with round or bu 'b° u, frU “ f S R ^^ 
best cultivated varieties of these plums are kuown «"der the J , 

Claudes or Italian plum*. The good ^ lv short shoots with 

sin.iliar lo those of the first group- thick, but mostly * • bark 

closely-spaced buds and very strongly developed hint ca,1^^^ 
of the shoots is in the majority of cases !»'•_ ' . • , c „ Rlh , han 

the leaf blade is roun.lish. somcl.mes esen somevihat shor. is 

in breadth, of average size, more rarely. Inland ^th.WS^ 
nearly always exceptionally thick and wrinkh-d. an<] round . , hc 

are very prominent: the dentation of c . f R „ particularly dark 

petiole and main central vein ore downy .the leal P. on . , hey de¬ 

fine. These plums are rather less " acll " K 7, . rather dry sandy loam, 
velop very well on black loams, an* a * ‘ . mi( j c i av ey subsoil. On 

^ rS^Td very h Z,id J? «~ — 

"Ttxrzz ctx-" 

varieties of plums. »iJe'anv useful information about them. 

ure. anil therefore cannot g.se a, y use. seedlings of good plum 
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I, at least, have never met with such, with the exception only of varieties of 
inferior hardiness and fecundity. 

Plum seedlings begin to bear at various times. Some of them bear their 
first fruits in their fourth year, while others only in their fifteenth .year. The 
average bearing age of seedling plums is usually eight to ten years. Low- 
growing varieties, and those in the origin of which blackthorn or damson 
had a part, begin to hear earlier than the various Vengcrkas. 

Of the old cultivated plum varieties, 1 would recommend the following 
as having stones most suitable for planting with the object of breeding new 
hardy varieties: Green Heine Claude, Heine Claude Pontbriant, Black Reine 
Claude, Golden Heine Claude, Althann’s Heine Claude, Washington, JelTor- 
sou, Anna Spiith, Yellow Fgg, Queen Victoria, Yellow Myrobalan. Of the 
seraicultivoted varieties, which are distinguished by great hardiness and arc 
therefore most suitable for hybridization with the above-mentioned delicate 
foreign plum varieties, I would draw the attention of the amateur to the 
damson, which grows everywhere in our orchards and has small, round 
black fruits, and which in some parts is wrongly called chereshnik or large 
blackthorn. Our true blackthorn, and especially its large-fruited varieties, 
are also suitable for hybridization purposes. Of the new varieties that I bred 
and that are absolutely hardy in our climate, I would particularly recom¬ 
mend the hybrids of Green Reine Claude with the damson; the first place 
among them is held by the excellent in all respects, large*-fruited Reine 
Claude which I named Reine Claude Heforma; then, as an annual bearer, 
1 would recommend the Golden Reine Claude. I give in this article photo¬ 
graphs of the fruits of both these varieties as examples of true acclimatization 
of the best Italian plums (sec Figs. 15 and 10). Among the plums with par¬ 
ticularly large, oval-shaped fruits, I would mention Yaichnaya Severnaya, 
a variety of my own production; another of my varieties deserving of espe¬ 
cial attention is Tyorn Sladky, derived from crossing Green Reine Claude 
with blackthorn, and Myrobalan Russkava, the product of a crossing of Yel¬ 
low Myrobalan with the blackthorn. 

The principal criteria of excellence in the sour cherry and sweet cherry 
arc: luxuriant growth of the whole plant, exceptional thickness of shoots, 
close spacing of 'buds, large size and thickness of leaf blade and petiole, 
large nipplclikc knobs at the junction of the leaf with the petiole, and large 
number of these knobs. The latter symptoms are even more important in 
the sour cherries than in the plums. But not all these criteria may be applied 
in the selection of all varieties of sour and sweet cherry, because such signs 
as, for instance, size of leaf and thickness of shoots have significance only 
in the case of varieties that grow luxuriantly; these criteria are little valid 
in the case of the Morellos, the sweet cherries and their hybrids, or of varie¬ 
ties in the derivation of which our well-known wild steppe cherry ( Prunus 
Chamaecerasus) had a part. In these varieties one often meets with some 
excellent and very fecund types that have small leaves and very thin shoots 
As a graphic illustration. I give two photographs of new varieties of cherry 
hybrids of my own breeding, the first of which [Fig. 17), named Knyazhna 




Fig. 15. Reine Claude Reforma. Hybrid of Green Fig. 16. Golden Reinc Claude. Hybrid of Green 

Reine Claude X damson (reduced) * Rcine Claude X damson 
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Severn, 1 unrivalled among our existing varieties of sour cherry both in 
respect to size of fruits and to their colour and flavour, was derived by cross¬ 
ing the Vladimirskaya Ran- 
naya sour cherry with the 
Winkler While Cherry. The 
second variety, shown here 
[Fig. I8J, which I named 
Michurin Plodorodnaya, and 
which is distinguished by 
amazing fecundity, was de¬ 
rived from the cross of the 
sour cherry described in Veil- 
nik Sad ovod stun i Oqorodni - 
chcstva as far back as 18811 
under the name of Michurin 
Karlikovaya, with the above- 
mentioned wild steppe cherry. 

Well, the first of these hybrid 
varieties is a model of luxu¬ 
riantly-growing sour cherries, 
while the second has small 
leaves, and shoots so thin that 
it is fairly difficult to propa¬ 
gate it by grafting or budding. 

I repeat, all the above- 
mentioned criteria may bo 
applied only when comparing 

closely-relaied seedlings or Fig. 17 . KnyAd.ua Severe (reduced) 

their parents, i.e., such as be¬ 
long to one and the same nat¬ 
ural variety, and on no ac¬ 
count can each criterion be considered a rule for all seedlings in general. 

Low-growing varieties of sour cherry enter their bearing age in their 
fourth year, but the tall sour cherries, and especially the sweet cherries, 
begin to bear only as late as their tenth or even their fifteenth year. The 
average bearing age may be taken to be between eight and ten years. The 
wild steppe cherry and its hybrids begin to bear sooner than all other natu¬ 
ral varieties of sour cherry, and at the same time this cherrv. and its Sibe¬ 
rian variation, known as the Stepnava Kurganskaya (which grows in the 
open in Omsk), show the greatest resistance to the frosts of the northern re¬ 
gions of Russia and are the most fecund; moreover, their fruit possess a 
strong fragrance, such as is positively not to be met with in any other strain 
of the different natural varieties of sour cherries, with the exception perhaps 
of the strain known as Gorkaya chereshnya. which is celebrated for its 



1 Subsequently renamed l»v Micliuriii: Krasa Severn._ Ed. 
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fragrance. In general, every originator of new sour-cherry varieties for our 
paHs should pav serious alUnlion to the virtues of the cherries just described. 

Of the old cultivated varieties. 1 would mention the following as suitable 
for hybridization: Griottc d Ostheim. Lotovaya. Lyubskaya. Double Katie, 
Hoditeleva. Izbvlvetskava: and of the new varieties of sour cherry: the 
splendid large-fruited Podbelsky and my new varieties—Knyazhna Seven. 
Hogneda. Plodorodnaya (Michurin], Mindalnaya. etc. Of the sweet cherries. 

1 have found Drogan \ellow 
and the Winkler White Cher¬ 
ry the best for hybridiza¬ 
tion. 

A light sandy and ade¬ 
quately nourishing soil, or a 
sandy loam mixed with marl 
may be considered the best 
soils in our parts not only 
for all varieties of sour 
cherry, but for the sweet 
cherries as well. The latter, 
however, i.e., the sweet cher¬ 
ries and their hybrids, al¬ 
though they develop best on 
rich loams, in our regions on 
such soils their fecundity 
and. what is more impor¬ 
tant. their hardiness arc 
greatly diminished. For the 
training of sour-cherry seed¬ 
lings, it is useful to add 
slaked lime to the well-worked 
and adequately manured 
l>cds, but the lime must con¬ 
stitute not more than one per 



l ie. 18. Plodorodnaya sour cherry'. H>* brW ,,r Mkh “ rl " 

Karlikovnva X /'mnii* Chnnmecerasus 


cent of the soil in the upper “"^““^"“fo^hc^ground'underTduTtrees 
even less than that recommends ^ 0 ^° r J lcct f on); otherwise, the lime 
of the maternal plants designat < stones, which of course 

will stimulate an even stronger growthorhe n' o ^ Sour . cllcrry 

materially detracts from the “J u U y ^ posed manure, as well as 
hadlv affected by not fully oec P ( .„ vc lop gummo- 


t revs art 
by a su 


re badly affected by no. ™ them to develop gsmm, 

• ° nc n,,,si bc ex,rpmc,y 


of 


sis, and therefore, in applying 

cautious. , ordinary seedlings of these species 

fru f^ 

qu»«y.herlTan h ^L h ques?tono“cSlHng the flings until .hey begin lo 
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bear. It is far better to continue to train them until they have been bearing 
for several years, especially since in our regions, in Central Russia, such 
plants are of great value to every originator even if the quality of their fruit 
is poor, because more or less frost-hardy individuals can be obtained only 
from seedlings raised from the stones of fruits that have ripened on trees 
growing in the open. I want the amateur to note that this is the only method 
by which one can hope to acclimatize peaches and apricots in the central 
parks of Russia. 

Peaches in general begin to bear in their fourth year; apricot seedlings 
much later. The average age at which the latter begin to bear is, on sandy 
soils, eight-ten years, but on loamy, more or less heavy soils, apricots de¬ 
lay bearing until their fifteenth year, and sometimes much later. 

For the acclimatization of peach and apricot in our parts, the seedlings 
are best reared on a light sandy loam with a small admixture of marl. Rich, 
damp and, generally, low-lying cold soils should definitely be avoided. One 
must likewise be extremely cautious in applying various manures; in fact, 
they had better not be used at all if there is no great necessity for them. As 
to frost-hardiness, I must say that even in the first generation about five per 
cent of the apricot and peach seedlings, especially those grown from Cauca¬ 
sian and Turkestan varieties, sufTer very little or not at all from the winter 
frosts; but on the eve of their first hearing (indicated by the fruit buds al¬ 
ready formed in the autumn) such individuals for the most part perish in 
the spring from a ringlike injury that afreets the bark of the stem near to 
the very ground. Hitherto, all measures I have taken to protect the trees 
from this injury have been unavailing. Grafting stone-fruit species onto the 
crowns of local stock only weakens the resistance of the branches them¬ 
selves, and the grafted shoots are killed by cold in the very first winter. Only 
very lately have I been getting substantial help from a hybrid of the peach 
with the Amygdalus Posrcdnik (Intermediary) which I obtained by crossing 
Amygdalus nana L. with A. Dauidiana. But complete success is still a mat¬ 
ter of the future; several generations will have to be trained. 

Grape. It should be 6aid that, of all the species and natural varieties of 
grape, the most suitable for the breeding of new hardy strains for our parts 
have proved to be the semicultivated Vitis riparia Michx., or V. vulpina L. 
from Canada; then follow Central Asiatic seedlings of the natural varieties 
or V. vini/era L. that grow there, although the latter are far inferior in re¬ 
spect to hardiness than the two former. As to the European varieties of 
Vitis vinifera, they have practically all proved to be quite unsuitable for 
acclimatization in our parts. From plantings of Canadian and Central 
Asiatic grape. I have obtained several quite hardy strains that require no 
artificial protection in winter, except bending the vines to the ground; and 
some of them even live through the winter without this. 

I have not succeeded in obtaining a single hardy seedling from any other 
natural variety of grape, not even excluding the Ussurian and North Chinese 
although I have made a fairly large number of plantings. Further all 
the varieties of the cultivated grape of the species V. labrusca L and its 
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hybrids, which arc considered the most hardy in North America, including 
Isabella, known tor its hardiness in our southwestern provinces. I have found 
in my work to be of poor resistance, and unless the vines are covered over 
with earth for the winter, all without exception freeze to the roots. 

The first selection of grape seedlings is made in their first year, after 
the first winter, the criterion being their resistance to frost. In the second 
summer note is taken of those seedlings the vines of which begin to mature 
earlier than the others. This can usually he judged from their turning brown 
and woody, a process that always begins from the very bottom of the vine, 
at the root collar, and then gradually mounts upwards. The future ripening 
period of the new variety's fruit may be infallibly judged by the time of the 
initiation of this maturing' and by the progress it has made along the 
length of the shoot, since in all natural varieties of grape generally these two 
phenomena always proceed simultaneously. This selection by the criterion 
of early maturation is of great importance in the breeding of new, hardy 
varieties of grape suitable for cultivation in the open in the central and 
northern parts of Russia; firstly, because all varieties, the vine wood of which 
ripens earlier prove to be the most frost-hardy; secondly, because the ear¬ 
liest-ripening varieties are better guaranteed against their fruits being caught 
by early autumn frosts; and. thirdly, because only the earliest-ripening 
varieties of grape can have any value in our markets, since a bigger and more 
profitable sale is assured only to those varieties that can be ottered in our 
markets before grapes brought in from the South appear, with which our 
voung northern varieties are still unable to compete. But I make bold to 
assert that this state of afTairs is only temporary, that it is due, not to the 
climatic conditions of our parts but exclusively to the insuificiency of grape 
varieties fitted tor these conditions, and that in the future these defee s vvi 
be easily eliminated by breeding from seed new varieties with greater vi - 
tucs. Meanwhile, one of the chief problems in this field has been sol ed. 
carl)-ripening varieties have been obtained that possess a >"8 h 01 

resistance to frost in our localities without any prolechon in the w n ; 
These varieties, although in many respects they fall short of he 
cultivated varieties, are destine.) to play a very ImporUn role in M«futur 
as the progenitors of grape varieties that will be hardy in o K s . 

The two first grape varieties that I have produced « 

Bely, a cluster of which, somewhat reduced, .s shown on P 

"1, MSSSU. * genera, 

that it is a plan, of warm climes, the s^lmgs of in which even 

ties are capable of adapting themselves o i Incredible as this 

our common apple varieties cannot develop ^ ^ Safatc _ 

statement may seem, it is an p rovincc a grape vine produced 

rov's orchard in the town of Beleb . . Tashkent grape is growing 

bv Mr. Khramov in Kazan from the BaLul. Tomsk 

and bearing in the open p avlovsk y has also been growing 

Province, a vine grown from seed i>> . ir 
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in the open for several years. 11 was undoubtedly only due to a «'<>** ‘Tor 
of the horticulturists that the development of grape c ultivation in our parts 
has been retarded: until now they have experimented solely with varieties 
bred in warm climates, and have therefore always s litre red complete fail¬ 
ure. This was contributed to by the fact that even if anyone did succeed in 
growing grape from seed 
north of its zone of cultiva¬ 
tion, the plant was allowed, 
from lack of knowledge, to 
grow without the necessary 
pruning, without which j 
even the best cultivated 
varieties produce fruits and 
clusters of small size: nor 
was selection of cuttings 
practised for the propaga¬ 
tion and improvement of 
each new variety, etc. 

Seedlings of Vilis ri/iaria 
Michx. for the most part 
enter their period of bearing 
in their third or fourth 
year, Central Asiatic seed¬ 
lings rather later, while the 
Kuropcun seedlings begin to 
bear later than all: they 
sometimes remain barren 
for over ten years. 

In order to induce the 
vines to begin to Ix-ar at 
the very earliest, one should 

endeavour to make them _ 

grow as sturdy as possible 

by leaving not more than 1 ' K ’‘ ,U - Srvcr “y hvly grapes tVilin ri/Hirim. Novelty, 
two shoots on each vine. ,tt0G - r *l wnwl '*> 

All the other shoots should 

l.c cul olT from llic rool collar as soon as I hoy begin lo develop The 
main v.ne should be no less than six arshins high, and the grown,'shool 
must therefore not he pruned; on (he contrary, it should lx- protected against 

k lledhv .1, r “VTT- ° n r d n " ly ! h,n * 0f ' Cr “* "»'«■ which "re usnallv 
kdled l.j the first frosts, have fatten, the vine should he shortened l.v prunin'- 

*° “ ,,0 . , ,,,orc ,hai > »'=-2 arshins. It should then l,e bent lo the 

giouml for Hie winter, and in the spring raised again and tied lo poles in an 

rL^tel 'V ;.na S : "Z-V"™ «*, KTd 

est seedlings is made, this time according to the quality of the fruit It 
should he remarked that grape seedlings often suffer* trim f verv 'rious 

6—583 
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detect: the sex organs in llu* lloxvcrs fail lo develop fully; some individuals have 
no pistils, i. e.. female sex organs, at all; more rarely, an absence of stamens 
is observed. Sometimes these defects disappear in the second or third year of 
blossoming, and the structure of the flowers becomes complete; but the 
majority of such individuals remain unaltered and, of course, arc quite 
incapable of producing fruit. Sometimes these defects arc to be found in 
certain new, and even old. varieties not on the whole plant but only on a 
part of it, on some of the branches of the vine. And so, when propagating 
any new variety by cuttings, strict care must be taken that none of the 
cuttings come from such imperfectly developed parts of the vine, otherwise 
the individuals that arise from them will In* barren. Similarly, selection must 
be employed to eliminate other defects, c.g., imperfect structure or small size 
of the clusters or of the grapes themselves, uneven size or incomplete devel¬ 
opment of the latter, etc. Seedlings are also rogued that are inclined to root 
rot. chlorosis or other diseases. When selecting from already bearing seed¬ 
lings. besides early ripening of the fruit, attention should be paid to unusual¬ 
ly late movement of the sap and later blossoming: such individuals are of 
great value in our parts because they more easily escape l>eing damaged by 
late morning frosts, which occur not only in our parts, but in more southern 
countries as well, where vineyards sulTcr heavily from them. 

Although the grape cannot in general be considered fastidious as regards 
soil composition, nevertheless both the physical and chemical properties ol 
the latter have a great influence on the development of the plant itsell and 
of its fruits. Generally, although soils of light or medium consistency that 
are quickly wanned and that retain only the amount of water necessary 
for the vital processes of the plants promote only moderate growth, yet the 
fruits raised on them possess better taste qualities. Cool, deep, fertile soil, on 
the other hand, promotes profuse growth and abundant fruit, but the product 


is of mediocre quality. 

On examining the influence of physical properties of the soil, we note 
that black, red or brown soil which more rapidly absorbs heat rays and ra¬ 
diates them at night enhances the development of the root fibrils and en¬ 
ables the fruits to retain a relatively higher temperature all through the 
ripening period, with the result that they acquire a sweeter taste. Whitish 
soils warm up in the spring slowly, since they reflect a large part of the 
heat rays falling on them; on such soils the root fibrils develop late, and 
burns are frequent. The grapes are smaller, but on the other hand, more 
sugary. Stones, or. better still, broken brick, are an important factor in 
changing the properties of the soil: they help to warm it, as they absorb 
more of the heat rays, increase its permeability, and prevent superfluous 
evaporation of moisture, and thus help to improve the quality of the fruits. 
The chemical composition of the soil likewise has a big influence on the 
plant and its fruits. Plots in my nursery that were given a potassium mineral 
fertilizer produced vines of medium growth and fruits of small size: \Mth « 
nitrogenous fertilizer (Chile saltpetre), the vines gained powerfully in Rrm'fl‘ 
and the grapes were larger, but had a watery taste. The addition of lime to 
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I lie soil yields good results in all respects, but apparently disposes the 
plants to chlorosis. Dry soils add to the sugar content of the grapes, whereas 
very humid soils lend them a watery taste. 

For the grape vine to grow rapidly and luxuriantly, the earth must be 
deeply dug over, to a depth of from 1 to 1*/* arshins, so as to thoroughly mix 
the particles of the soil, as this answers to the natural and vital requirements 
of the vine. One must he extremely cautious as regards the application of 
organic matter, especially insufficiently decomposed manure, because the 
grape tolerates it but poorly, and the seedlings as a result of such manuring 
often suffer from root rot, with consequent detriment to the quality of the fruit. 

1 have obtained my best results on a loam-turf soil to which had been added 
coarse sand, peat and broken brick from old buildings, treated with a liquid 
manure made of a well-fermented chca>p-qualily carpenter's glue in very 
weak solution. Electrical treatment of the beds lias a very powerful effect in 
promoting luxuriant growth in young grape seedlings, but here again I must 
repeat that the tension of the current must not exceed l'/t volts; a stronger 
current, I have observed, has a harmful influence on the healthy develop¬ 
ment of the plants. 

The grapes of the first bearing usually do not attain the .size and abun¬ 
dance that may be achieved subsequently. 

Development of the best qualities should be facilitated by careful selec¬ 
tion of cuttings, repeated layerage of the best parts of the vines, relatively 
close pruning, and planting on the best soil. 


The best seeds for planting, in respect to the hardiness of the future 
plants, are provided by the semicullivated grape varieties from Canada be¬ 
longing to the species V. riparia Michx .; relatively more hardy are seedlings 
obtained from seed of cultivated varieties growing in our Central Asiatic 
parts and in the Caucasus. Of the varieties of western origin with relatively 
greater hardiness (provided, of course, the vines are covered for the winter 
with earth) and early-ripening properties. 1 would mention the following: 
Malingre, Madeleine Angevine, Spanish Chasselas rouge, the Early-Maturing 
Saumur. Of the American varieties: Green Mountain, Campbell Early, Moore 
Early, Early Victor. For outstanding size of fruits: Black Defiance and our 
Caucasian Dodrelyabi; in my orchard, seedlings of the latter prove to be 
much more hardy than the European Gros Colman, which is considered 
one and the same variety as Dodrelyabi. The well-known variety called 
Aramon is considered the most outstanding for yield, but unfortunately the 
aste of its fruits is poor Also good for hybridization purposes are the best 
varieties from our Central Asiatic parts: Ozbek-Oldiren. Akish-Kirek. Paizi. 
Charasu, Fusaine, Parkent, etc. Of course the hardy grape variety of xnv own 
Kozlov^kv anTsi ^leHov Belebeyevsky, Pavlovsky Barnaulsky, Gctsh 
K °^ n t^ ym f ° r y ^ ^ ' he fr ° nl rank 35 ro ^ ih hardiness. 

ssss*ss znrsz rus.-s 
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Micro arc a large number of seedlings, the criterion for the first selection 
may be comparatively greater sturdiness of development in the first year 
ol growth: the last selection should he made when the seedlings are at the 
age ol three or four, the criterion then being quality of the berry. 

Currants usually begin to bear at the age of three or four. All individuals 
not distinguished by abundant yields, or producing small berries, should 

be destroyed. Practically all 

f varieties of currant like a rich 

and porous soil with a con¬ 
stant and adequate supply of 
moisture; if the beds in which 
the seedlings and the older 
plants are grown are on ele¬ 
vated ground, they must be 
protected from excessive des- 
sication by covering the soil 
with a fairly thick layer of 
manure, otherwise the results 
of the culture will be any¬ 
thing but good. 

Of the various species and 
natural varieties of currant 
several strains of the species 
Hi bet nureum I have bred 
from seed of the Crandall, an 
American variety of this cur¬ 
rant, and introduced into cul¬ 
tivation, are particularly de¬ 
serving of the attention of 
horticulturists. 

These new varieties are 
distinguished by amazingly 
high viclds, large berries, good 
I -its- 20. Black currants of Crandall seedlings flaV our when made into jam. 

(I'ndina; and tiny, scarcely visible seeds. 

I give here a photograph of 
■ I, r berries of one of these varieties in their natural size (Fig. 20). The ber- 
rieVof lhese new varieties are of various colours-black. red or amber 

'"of the old cultivated varieties. I would mention the following as 'h^besb 
Fays Prolific, Imperiale rouge. 2. White: W ule \crsndlcs a d 
While imperial. 3. Blade: Lees Proiiilc. Bang-Up. Black Naples and 

0 ^")f the‘Siberian species, the following varieties are interesting: V.nitskv 
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Nlokliovaya, which belongs to the group of black currants, but has berries 
with a pleasanter taste and fragrance; Kyzyrgan, which produces a dark pur¬ 
plish berry but of better flavour and fragrance than the red currant. I repeat, 
these varieties are very interesting for hybridization; valuable new varieties 
might be produced from them. 

1 cannot refrain from mentioning here the currant varieties called Bcsse- 
myankas (SeedlessJ one meets with in commercial establishments. In my ex¬ 
periments with these varieties, they have proved to be utterly worthless be¬ 
cause of their low fecundity. There have been some among them on the 
bushes of which I did not sec a more or less decent yield in ten years. The 
berries for the most part grow not in clusters but singly, and arc always very 
limited in number. In a word, all these varieties must be regarded as unsuit¬ 
able for commercial growing. It is another matter if one regards them as 
producers, that is, makes use of their seeds, which are nevertheless present 
in nearly every berry of these varieties, although, it is true, in a far lesser 
amount than in the common varieties. One might hope, by means of selection, 
to obtain from seedlings of this currant new varieties both with a high 
yield and a small amount of seeds, which, of course, would be an out¬ 
standing quality in a new variety because of its greater suitability for jam- 
making. 


Gooseberries. To breed large-fruited varieties of gooseberry from seeds 
one requires a rich, porous loamy soil and a site slightly shaded from the 
heat o the sun. The seedling beds must be constantly kept in a moist state; 
the soil must be frequently hoed and kept thoroughly cleared of weeds, and, 

ma,T Ver * 'a U r nC n n r d ^ H,C P,a " ,S mUS * b ° Riven a dr «sing of liquid 
manure made of well-fermented guano with the addition of nitrogenous min¬ 
eral fertilizers, of which the most suitable is Chile saltpetre. The dressing 
mist not be applied before the seedlings have developed their fifth leaf and 

o ITr T SUf “ y S ‘ Urd >* «ie seedlings easily contract root 

erlhlv ho'ln H ~ Here> IO °* eleclrical lrcalmen t of the beds may consid- 

mnrl y rlnM! lh Tf" 8 * lo abso,b ,hc nu ‘rilional substances from the soil 
o e lapidly and hence to develop more luxuriantly. On dry sandv sites 
especially with a southerly slope, large-fruited varieties are never obtained 

si-pfigjssgss 

Mutable - considered most 

ourcmoVsXb7e 0 are° f ° b ’''’ ,ninR 

ties of gooseberry growinghi'the Urals °The feci'n! '| ValCd a " d W ‘ ,d 
altogether immune to mildew infection or if thev'doT 1 ° f T™ Ci,her 
suffer very little from it is an additional ’ " , d , ^PP^ to contract it, 

apparently do not offer a favourable mT* va uable fc ature. Their leaves 

mould. This virtue is also possessed hv JrTT f ° r . ,he development of the 

possessed b> certain American gooseberry varieties. 
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of which, on the liasis of my tests, I can recommend the following two: 
Green Mountain and Columbus. Very good in this respect are several varieties 
bred by the late Mr. Kuzmin in Velluga. 

The chief symptoms of good qualities in gooseberry seedlings are like¬ 
wise: comparatively greater luxuriance of growth of the whole plant; thicker, 
shorter shoots; greater size and thickness of leaf blade; dark green lustreless 
colour of the leaf, and shorter and broader thorns. Complete absence of the 
latter should also be regarded as a good feature in the seedling, and such indi¬ 
viduals, even if they do not have other good qualities, should be cherished, 
because subsequently, when crossing them with other varieties, it may he 
possible to obtain good, large-fruited thornless varieties, which, of course, 
would be of immense value, since the gathering of the fruits from such plants 
would be greatly facilitated. Further, when selecting, preference should be 
given to seedlings with smooth, non-hirsute lorries of a green colour, for it is 
only kinds with such qualities that the buyers mostly demand. 

Of the goosel>erry varieties I have tested. 1 would recommend the follow¬ 
ing large-fruited ones: Green Willow. Aaron, and the hardy variety of Rus¬ 
sian origin which I obtained from Mr. Anibudov and named after him Ani- 
bud. Of the red-coloured: Industry. Brigg and Avenarius. Of the yellows: 
Yellow Lion and California. Of the whites: Columbus. The lirst fruits usually 
appear on gooseberry seedlings in the third or fourth year after germination 
from the seed. The gooseberry, as well as the currant, is hard to hybridize, 
because the reproductive organs of these plants are very small, and. more¬ 
over, the flowers are extremely inconveniently placed on the branches, mak¬ 
ing it difficult to effect castration and fertilization. 

Iiasnbcrru. This unfastidious plant is content almost with any soil, al¬ 
though. of course, in better soils it produces larger berries and yudd is 
considerably higher. I'or the training of its seedlings, the beds must I* 
shallow, one spades depth is quite sufficient. The compos,!,on of the so 
must be light, but as nutritious as possible: the best results are obtained wit 
a mixture of half-turf, half-leaf mould, with the add,t,on of coarse saneI and 
peal; when one- or two-year seedlings are planted, soil o tins eomposahon 
needs the addition of well-decomposed manure. Generally. ,he " 5P h^seLun B 
fers rather superficial manuring, and it is therefore best«» cover 'h' "SJ 
beds with a layer of friable manure and now and then to give 

" rl "se"cclion of seedlings should Ik- based exclusively on 'he s.urdiness of do; 
velopmcnl: other symptoms can only be judged by compar son w .h 
plants, fn general, raspberry seedlings begin.toJ.ea ) an<1 

only as the result of negligence and d e, aycd until the fourth 

nutritious, is the hearing of some of ,h * *** d ‘ j| s al V e lings anyhow, and 
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canes to the ground for the winter is unnecessary in our parts—and chiefly 
because practically all its seedlings come to hear fruit with good qualities. 
This variety, if its seedlings are well tended, practically never degenerates. 
Good for this purpose are also, of the old varieties, Fastolf, and of the new. 
Logan and the variety bred from its seed which I have named Texas (see 
Fig. 21). This latter variety has a remarkable yield, attaining to fourteen 
pounds of berries per bush, and the berries are of outstanding size. Of the 
black varieties, I recommend the American raspberries known as Hurckit 
and Gregg. Of the while 
—Golden Queen. Cross¬ 
ing of different varieties 
of raspberry is easily per¬ 
formed and is always suc¬ 
cessful: and. on the flrst 
flowering of the seedlings, 
they can also be successful¬ 
ly crossed with the black¬ 
berry and with species fair¬ 
ly remote from them, but 
not with the various species 
of strawberry. Such conjur¬ 
ing tricks arc so far possible 
only in America. I am now. 
in my nursery, observing 
with great interest the de¬ 
velopment of a remarkable 
hybrid obtained by crossing 
the Texas raspberry wilh 
the Izobilnaya blackberry. 

Both immediate parents are 
distinguished by abundant 
yield and outstanding size 
of berries, and their par¬ 
ents likewise had these dis¬ 
tinguishing features. This 2I - Texas rnqriicrries. Selected seedling of the 

hybrid seedling, selected loganberry 

from a total of fifty, stands 


out for its very luxuriant growth, and will rank among the best blackberry 
varieties. 


Blackberry. Much of what has been said about the training of raspberry 
seedlmgs also applies to the blackberry. A sandy-silly soil of moderate Ini- 
nudity best answers the requirements of blackberry cultivation. On rich blnck- 
earthsods, this plant develops too profuse a growth, to the detriment of fruit 
yield, and moreover, the plant itself becomes less resistant to winter cold. 
One should therefore avoid cultivating blackberry on too rich a soil. The 
earth must be worked to a far greater depth than in the case of the rasp. 
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berry, because the roots of most species of blackberry are more vertical and 
penetrate to a considerably greater depth. 

lllacklierry seedlings yield their first fruit in the third year. Of the best 
varieties for the collection of seed, 1 would name, as most suitable: Lucrctia 
and the new variety I have bred from seedlings. Izobilnaya (see Fig. 22), 

which is distinguished for its 
generous yield and remarkably 
large berries. Then: Stone's 
Mardv, Stachellose, Taylor, 
Kalhbun, Peschannaya, Han- 
sell, Kiltutinny, etc. 

By their external appear¬ 
ance, all cultivated varieties of 
blackberry may be divided 
into two groups. The first 
embraces varieties possessing 
rambling shoots, c.g., Lucrc¬ 
tia and Izobilnaya: the varie¬ 
ties of the second group have 
erect shoots, e.g., Stachellose, 
Slone's, etc. 

In view of the fact that 
all known blackberry va¬ 
rieties, when cultivated in 
our parts, have to have their 
shoots bent to the ground for 
the winter and covered with 
weeds, if only lightly, in order 
to ensure accumulation of 
snow on the beds at the begin¬ 
ning of winter, I consider only 
varieties of the first group con¬ 
venient for cultivation in our 
regions, because their shoots 
are far more easily bent down for the winter. In the case of the varieties of 
the second group, this operation is very difficult to perform—in spiite 
every care, the thick and extremely tough shoots very often break off at 


I iK- 


22. Izobilnaya blncklwrry. SHorlcd seedling 
of l.uerelin blaekl»erry 


""tIi'c' svmplonis of Rood qualities in young seedlings are: sturdy deveiop- 
ment or the whole plant, leaf I,lade of large size and will, a cr,nk '> i 1 '" " ' 
kled surface: thick shoots: relatively large stipules, with even, slight!) indent- 
ed edges: earlv darkening of the colour of the shoots in 'he autumn (a sign 
that the shoots are fully matured., etc. Then, of course d 
varieties with as few thorns as possible, as is the case , 

tinned Stachellose blackberry: it would l>e still better if va J*^**f C ° U ‘ di f 
without any thorns at all. for this would considerably facilitate lending 
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the plants, and especially gathering of the terries. When hybridizing black¬ 
berry with raspberry, besides obtaining greater fecundity and size of berries 
in Hie new varieties, the chief aim of the originator should be to secure a hy¬ 
brid whose berries will be fragrant and have the tiniest and smallest number 
of seeds possible. With this end in view, crossing of the blackberry with our 
wood raspberry, because of its excellent fragrance, should be performed on 
a large scale. 

Of the various compositions of manure that I have employed in rearing 
blackberry seedlings, the best results were obtained from mineral fertilizers 
and electrical treatment. 

It would be very interesting to produce hybrids of blackberry with the 
plant that has appeared in commercial nurseries under the name of "rasp¬ 
berry-strawberry.” Although the berries of this plant are entirely useless for 
use as food either in the raw state or in the form of jams, nevertheless, if 


hybridized with blackberry or raspberry, among the seedlings very valuable 
varieties might be obtained possessing a well-flavoured berry and, in addition, 
the property of bearing fruit only on one-year shoots of the same year, and 
at the end of the autumn losing all the overground parts of the plant, as 
occurs with the “raspberry-strawberry." It goes without saying that such a 
property would be a big virtue in a new variety, since it would avert the ne¬ 
cessity of bending down the shoots for the winter. The same should be said 
of the yellow Chinese blackberry; moreover, the berry of this variety has 
an excellent flavour and a very handsome bright golden hue. Unfortunately, 
its yield is very small. 

Various species of straivbcrry. For the second replanting of the seedlings 
from the planting boxes (which were described above), it is sufficient in the 
<M»sc of these plants to dig over and manure the beds to a spade s depth. The 
best sod for the cultivation of these plants is a turfy loam, well manured with 
a thoroughly decomposed two- or three-year-old dung, with an addition of 
peat and coarse sand. Light (i.e., very shallow) raking of the surface of the 
' I, *™" * h * P lan ' s ’ maintenance of the soil in a conslanl stale of moder¬ 
ate humidity, thorough weeding, application of liquid manure several times 
in the course of the summer, protection of the seedlings from excessive heat 
o M e sun in hot weather, removal of the runners as they develop, and cover¬ 
ing the surface of the beds with fine black peat are absolutely evsentinl when 

pmg, because it diminishes the yield from the phntatinnT 5 r ° P ” 

too luxuriant development of the plants. P by encouraging a 

cessful individuals'b^froUalready ^ ^ m ° St SUC ‘ 

summer, after the seedlings have been nlam firs ‘ * u ™ mer - and in the second 

,wd “■*' ass: 
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destroyed, because such individuals are rarely fit for cultivation. It is better lo 
effect selection of the seedlings from those already bearing, quality of the 
fruits and yield being the criteria. 

Crossing between cultivated varieties belonging to different species of 
strawberry presents no difficulty, but the wild forest representatives of these 
plants are very little amenable to hybridization with cultivated varieties. In 
such cases it is better first to grow seedlings of the wild natural variety from 
seed, and only then, when they first blossom, to perform the crossings with 
the cultivated varieties. Not infrequently, among a thousand seedlings of the 
wild species only one individual may be obtained suitable for crossing, while 
the rest prove absolutely incapable of blossoming. This is a direct conse¬ 
quence of the fact that the wild species of these plants have for many cen¬ 
turies propagated, not sexually, from seed, but exclusively vegetativelv, by 
runners, as a result of which they have lost the capacity to produce nor¬ 
mally-constituted plants from their seeds. Fortunately, this defect rapidly 
disappears in the hybrids, and in the third generation of seedlings it is already 
ii nnoticeable, in spile of the fact that even cultivated varieties often display 
similar shortcomings. 

Both for seed collecting and for hybridization. I would recommend the 
following varieties: Louis Gauthier. Noble. Sharpless. Jucunda, Vork-a, King 
Albert. A. Coch. Monarch, and White Pine-Apple: of the latest varieties 
Dcutsclt-Evcrn is also good. Of the large-fruited strawberries: Belle Bordelaise, 
Royal-Hauthois, and Musktisnaya Rozovnva. Of the perpetual strawberries 
which bear all through the summer: Gaillon. Blanche d'Orleans. White and 
Red Anhalt. St. Joseph and Jeanne d*Arc. Of the Improved wood strawber¬ 
ries: Bargemont and L. M. Redko. Also very suitable for hybridization is our 
wild wood strawberry, lieing a variety distinguished for the unusually strong 
fragrance of its berries and their firm, sweet flesh. Unfortunately, hybridi- 
/ation of this strawberry with the cultivated varieties of our large-fruited 
strawberries of another species is very difficult, and, moreover, the M> r >< s 
obtained, in their first generation, produce fruits very little distinguishable 
from those of the wild species, in spite of the fact that the maternal plan 
in the crossing was the cultivated large-fruited strawberry. And the yield o 
these hybrids is only greater ir the beds are closely and compactly coverer 
with the plants. In the last issue a photograph was 8' vo " of °"*° 
plants of these hybrids, obtained in the first generahon after crossing (sec 

^Concluding these brief extracts from a Miter work lhaj U 
for the press— Handbook of Practical Informed,on a, Matenat /or Fut 
Work on the Compilation of a Guide to the Product,on o New \ aneues oi 
/■ nrif Plants ,rom Seed- 1 deem it necessary to say that the science of m e - 
I,gen, breeding of new varieties of fruit plants from s«ds -s - ou^country 
still in its initial stage of development, and. unfortunat 
little information to serve as guide in the proper conduct of 
that it is still impossible to compile anything that sod 
correct. 
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I therefore beg the reader to make allowances for the faults of my article 
such as: firstly, the account of the results of my observations Ix-ing in places 
fragmentary and lacking consistency and coherence in its various parts; 
secondly, many of the facts being given without an explanation of their 
causes, or the causes improperly interpreted; thirdly, the very conspicuous 
absence throughout the article 
of much essential and impor¬ 
tant information, which, in 
spite of my lx*st wish and en¬ 
deavour, I have been unable to 
acquire, and, moreover, some 
of the problems have been 
beyond my power to solve. 

But despite the serious de¬ 
lects in my work, I neverthe¬ 
less venture to hope that it 
will be of considerable use 
to Russian horticulturists, 
while the shortcomings will 
in the course of time be re¬ 
paired by other practical 
workers in the field. Where 
I have failed, others will learn 
to succeed; what I have erro¬ 
neously understood, still others 
will correct, and so on. 

Further, I deem it neces¬ 
sary to warn Russian horticul¬ 
turists against the traditional 
infatuation for everything for¬ 
eign, including various theories 
of breeding- new varieties of 
fruit plants prevalent in West¬ 
ern Europe or America. However ingenious these theories may be, however tab 
ented may be the horticultural practitioners of these countries, it is not thev 
that can help us in our work, nor is it in the results of their work that we 
shall find the pivot for our success, because in the matter of producing new 
varieties of plants, more than in any other, one cannot apply methods elabo- 
"wn , C " nd,l,ons enlire, >' different from ours. We must stir our 

Zer condi.in 8rea f aCU "l y - we mus ' carefull >- *«*«»"* the climatic and 
Onlv then !ni , ? ° Ur *"* lho,ou S h '.v study their peculiarities, 

neth everv dl Z" 1 .? '° Russia " Petitioner that 

There ilnohnes" ‘ t e ‘ d 18 q " Ue for our purpose, 

rhere is noth.ng surpns.ng m the successes, say. of Burbank in America 

dimen h ° m ® S, ‘ r l,as h** 1 * raUfd - he has achieved successes of such 
dimensions, no, because of the methods he employs, but solely because of 


Fig. 23. Fragarla wosclinln hybrid 
(reduced | 


PRINCIPLES AND METHODS 


«>2 I 

Ilu* substantial material support his work has received both from society 
and from the government; this has enabled him, without stinting himself, to 
build his work on broad lines, and to train hundreds of thousands of plants 
on several score acres of land. 

Thai, mark, is very far from what we have here in Russia. ... Take myself 
as an example. For thirty-three years I have had to toil and moil on wretched 
patches of land, to deny myself utter necessities, to tremble over every far¬ 
thing spent, and to try to recover it, to win it back, as quickly as possible, 
so that 1 might be able the following year, one way or another, howr 
ever inadequately, to train an additional dozen plants, sometimes, with bit¬ 
terness at heart, destroying valuable specimens solely because there was no 
available space for other plants.... And what is the result? After thirty- 
three years of labour, after having produced many evidently valuable new 
varieties of fruit plants—practically no interest or attention on the part of 
society, and still less on the part of the government, in spite of my repeated 
applications and petitions. And as to material support, the less said the better 
—that you can never expect for a useful cause in Russia. And so. in the end, 
the work is going to rack and ruin, the nursery is rundown and neglected, 
two-thirds of the new varieties have either perished, lost for lack of proper 
care and necessary space, or have been distributed among various purchasers 
in Russia and abroad, whence they will return to us under different names. 
Health and strength are failing, and, willy-nilly. 1 shall have to part with the 
vocation I love and, although gradually (for many of the plants are only enter¬ 
ing on their bearing age), wind up the work altogether- 1 

Fir>l published in 1911 in 
l , royressii>noye SadovodiJuo 
i (lyorodnirheslvo. Nos. 1-32 


SOME INTERESTING FEATURES 
OF THE INFLUENCE OF PARENT PLANTS 
ON THE CHARACTERS AND PROPERTIES 
OF THEIR HYBRIDS 


A thing that every plant hybridizer should bear in mind is the following. 
In natural cross-fertilization, where every maternal plant has the opportunity 
of, so to speak, freely choosing—out of all the wind- and 
pollen, sometimes from quite a few dilTerent varieties—the pollen 
best suited to the structure of its particular fruit-forming organs. «bc Pr K > 
consists of relatively more viable individuals. The latter cannot always be 
expected in hybrid seedlings, which arc obtained by arl'hcwl and of course, 
enforced crossing; for the hybridizer may quite often cross vanet.es "hose 


■ This was so in .saris, ,in.es. From ,hc Soviet State I. V. Michurin -eived support 
an«l materia, facilities for his work that »ere beyond all eompanson .Ml. the ms.gn.tl 
cant dole received by Burbank in America.—Erf- 
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mutual interaction not only destroys the influence of the hereditary trans¬ 
mission of the best characters of their fruits or flowers, hut may even make 
the hybrids incapable of properly forming certain vital organs; in conse¬ 
quence of which these .hybrids cannot exist unless artificially assisted by 
man. Now among such hybrids one not infrequently encounters specimens 
of great value to the hybridizer, and these must therefore be maintained in 
existence by artificial means until their characters and properties have been 
fully ascertained. 

Let me quote an illustration which will give the reader ia much clearer 
picture of such phenomena. Among my numerous hybridization experiments, 
I had occasion to cross a hybrid of the Damask rose and the Capuchin 
Persian Yellow rose with the Polvaiitha Rose known as the Clothilde Soupert; 
and the resultant hybrid seedling proved to (have such a poor root system 
that, in order to save it from imminent death, I had to move it with all 
speed to other roots; which I did by bark grafting it, when it had only 
sprouted its fourth leaf, upon a seedling of Rosa canina. (Such grafting is 
usually successful only if the hybrid, bark grafted onto the stock as a green 
cutting, is protected by a glass cover.) And afterwards this hybrid developed 
into a very fine attar rose variety, with perfectly formed full double pink 
flowers and a delightful and remarkably strong fragrance. A trial steam dis¬ 
tillation by means of a small laboratory still showed that the flowers 


contained a much higher percentage of attar than the regular Damask 
rose. (This rose variety, which I have called Slava Sveta, is described in de¬ 
tail, with a photograph of the flowers, in the Vcstnik Sadovodstvn, Ploilo- 
vodstva i Ogorodnichestva for 1907. No. 7-8.) It is also in place to call the 
readers attention to the very interesting fact that this hybrid has such 
remarkably fragrant flowers while the external appearance of its other parts, 
as for example the shape of the leaves and shoots, is completely identical with 
those of the Capuchin Yellow Rose—in consequence of which this new variety 
lias been classed with that species. It is quite evident here that the hybrid 
derived only the shape and structure of its flowers from the paternal plant, 
namely the Clothilde, and all its other properties came from its grandfather 
and grandmother. Its strong flower fragrance was inherited from the grand- 
mother the Damask rose; and it is interesting that the disagreeable odour 

sLmnaThUr ° grandfather plant— the Capuchin Yellow Rose-far front 
spoiling this fragrance, considerably intensified and improved it. Further the 

ftm firrrHf f ,H he T ;' rie ' V S »"<* '"-Ls is inherited cm 
.rely from its grandfather. the Capuchin Yellow Rose. Thus this instance 
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A SURER WAY TO ACCLIMATIZE PLANTS IS 
BY DEVELOPING HYBRIDIZATION 

Alter working for many years in Ihc field of plant acclimatization, 1 feci 
justified in saying, with full assurance lliat my conclusion is not mistaken, 
that the best way to acclimatize plants is to introduce them in the new locality 
by planting their seeds. For when you transplant complete specimens or 
parts of them, in the form of cuttings, many of them cannot entirely adapt 
themselves to the new climatic conditions, no matter what ingenious changes 
and combinations of methods are employed; and this is often the case even 
when these conditions would appear to be much better than in the plant's 
native habitat. Let me quote, as the most striking, the case of the long-known 
Siberian wild apricot [I’runus sibirica In its place of origin, in the vicinity 
of Nerchinsk, this plant freely endures temperatures as low as -45 R., even 
without the protection of snow. Vet here in Central Russia it is killed regu¬ 
larly by 27 of frost, and can be preserved and made to bear fruit only given 
substantial protection in the winter. The same holds for certain other Sibe¬ 
rian plants. Still more does it apply to more lender varieties, natives of places 
with warmer climates than purs; of these, the only ones to survive trans¬ 
planting to our parts arc such as already possessed at home the ability (if 
only latent) to endure temperature drops equal to ours. Such plants are 
usually, and erroneously, cited by way of proving that acclimatization can be 
accomplished by introducing grown specimens; but examples of that sort 
prove nothing at all. and to base one's conclusions on such misapprehended 
phenomena is. to say the least, a grave error. For really, I ask you, where 
is the acclimatization here, what does it consist in? Why, the newly-intro¬ 
duced plant proves hardy only because it was already hardy in its native 

surroundings. . _ a . 

Mr. Vovcikov tells us' that the French Acclimatization Society hoped to 
Oliver (lie whole i.r I- rancc with eucalyptus groves and plantations of cotton, 
sugar-cane, sweet potatoes and jute by shifting the plants, generation by 
generation, further and further to the north. A whole succession of expert- 
mcnlnl gardens was laid out for this .purpose—in Algiers, on hc ; ' , cds 

l.vons and in Paris. But of course. Vovcikov adds, no. one o he hundred. 
of experiments was successful. Unfortunately, he does not „ r of grown 

by which the plants were mov ed-whc.her in the form of seeds » 


<.ecds gathered at each preceding, more 


southern experimental station—even 




In his article “The Naturalization 
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Ibis (alter event the failure could only have been, and in all likelihood was. 
due to improper selection of seeds for planting. The fact is that, while prop¬ 
agation from the seed must he considered the surer method of acclimatiza¬ 
tion, yet it has to be borne in mind that not all seeds produce plants with 
an equal capacity for acclimatization, and that seedlings of the majority of 
pure types can alter their properties only very slightly, and consequently 
adapt themselves with much greater difficulty to new conditions than, say, 
seedlings raised from hybrid seeds; moreover, the .more distant the Irinship 
Ik- tween the crossed parent varieties, the better can the resultant hybrid seed¬ 
lings adapt themselves to the conditions of a new locality, and vice versa. 

As has long been ascertained, every seed of a plant carries within it in 
embryo a large proportion of the future characters and properties of the 
plant that will grow from it. From the time that the plant begins to develop 
from the seed and to that of complete maturity, these characters and prop¬ 
erties can change under environmental influences only within certain strictly 
defined limits. Now the extent of these limits stands in inverse ratio to the 
degree of the given variety's constancy. I repeat, purebred plants are the 
most constant, and are accordingly less able than others to alter their proper¬ 
ties; for this reason they arc much harder to acclimatize. Next come the more 
long-standing varieties, which, during the long time that they have been 
in existence, have developed a sturdy resistance to change; next in order arc 
varieties of more recent origin bred from closely related parents: then 
varieties also of recent origin, but derived from more distantly-related 
parent plants; and, lastly, interspecific hybrids, also of recent date; the latter 
should obviously manifest the greatest degree of changeability and should 
consequently adapt themselves more easily and fully than anv of the others 
to conditions in new localities. Naturally, plants belter able than others to 
alter their properties can make themselves at home in places quite a long 
way removed from their native parts and differing considerably from the lat¬ 
ter as regards climate; and. conversely, plants of more conslani character can 
survive only inconsiderable removals, to localities with a minimum dissimi¬ 
larity of climatic conditions. 


Then, too, you have to take into account that the suitability of seeds 

r» f 'r “f\ P ! rp0 "‘ dCpe " ds "° li,,le dcRrw wither they are 
no? Th n , r , HC T " 8 Plan, S nrS ' frui,in « P criod from subsequent 
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is no| '' kcly '° ada P' ,hem “lv*s lo conditions that the plant 

oMhe seeds dw nH ' SaeC “ d,n « >’' ars fruiting, this valuable property 
ot the seeds dwindles gradually and finally disappears altogether It U ,Un 
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humid climate, on the contrary, greafly ^ ” 
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A hybrid seedling from the seed of a tender cultivated apple variety was 
reared by me lor eight years in a very dry lived-in room with central steam 
beating; there were double windows all the year round, they were never 
opened, and there were no ventilation panes, and no .ventilators generally, 
except for the door to the next room. Never once in the course of those 
eight years was my potted seedling taken out into the open. Yet it did not 
become in the least delicate. Cuttings taken from it and grafted onto the 
crown of an adult tree in the orchard survive all winters perfectly and take 


no harm whatever from the frost. 

Coming back to the main topic of this article—the assistance that hybrid¬ 
ization can render in the acclimatization of plants—1 ought to mention, as 
bearing out my conclusions, that only through the use of hybridization have 
1 lately succeeded in finally overcoming the stubborn resistance that certain 
foreign varieties olTcred to acclimatization. For more than a score of years, 
the Chinese cherry {Primus chincnsis /».), Prunus tomentosa Thbg., the An- 
tipka (Primus Mnlialeb L.), the quince (Cydonia vulgaris P), a certain hybrid 
grape (Vitisriparia Michx.) , the long-dowered lily (Lilium longiflorum Thbg.), 
and many other plants, though reared repeatedly from seeds gathered 
in mv own nurserv, adapted themselves but ill to the rigours of our cli¬ 
mate! and it was only after they had been crossed artificially with other 
varieties that the resultant hybrid seedlings showed, beginning with the very 
first vear, a high degree of resistance to winter frost. Quite a large percentage 
of the seedlings were found to possess this property, particularly in the case 
of the Chinese cherry and the quince, where the proportion of such specimens 
was as high as eighty per cent. All I have said relates to species which had 
not previously bee*n able to endure open-air culture in Central Russia w. he, 

artificial winter protection; but we observe very nearly 1 S have 

acclimatizing tender varieties of species many hardy varieties of «hichi have 
long been grown in our orchards, as. for example, apples, pears, cherries, 
plums, and so on. True, this cannot in full justice ^ des gnated the acclin^ 
lization ..I particular varieties since from plant.,* hybrid eeeds one^docs not. 
stric.lv speaking, obtain the varieties from which «l,c seeds ar° taken. and 
consequently, this does not constitute the acclimatization o!« 
ratlier the breeding of a new variety. But among these nc characters 

ularly in the case of stone frui.s-somc have so m»ny’ 
with one of the parent types that it would be no great error I Hunk.U>r fc 
that type as acclimatized and retain its former^ app 1 | o|her croswd 

siblc Homological confusion, one should add the nan .rimes 

variety too. a"nd .bis is what . have in fact ..endo^dnras;*^ 

Kandil-Kitaika, Belletleur-Kitaika St<»*»"£>tata. 1 R ( ^ |he t.ill.crry, 

Griotte Stepnoy, and so on. Even such of our I ^ dberry cou |d by by- 
the hog bilberry, the mountain ' * xcep ,io„allv damp, boggy 

hridizalion produce varieties less insistent o • more 

soil in order to develop normaly 1.h«. w£d ^ ^ ^ 

freely in ordinary garden soil—a thing a"ain. For while there 

although many horticulturists have tried, time and a„a.n 
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are some so-called improved varieties of these plants, the only qualities man 
has artificially improved in them are yield and fruit-size; as to cultivation 
in ordinary garden soil, these improved varieties cannot stand it either. 

Of course, we shall not find, among the plants I have just mentioned, 
strains able to grow in drier soils, which could he used lor hybridization: 
so we shall have to cross some of these plants with their more distant kin: 
but that will only 'he in our favour, because seedlings from such crosses al¬ 
ways reveal the greatest number of dill'erenl mutations, out of which it will 
not be difficult to choose what best suits our ends. 

First published in 1913 in 
SadouoH i Ogoroilnik. No. 24 


INFLUENCE OF THE APPLE KITAIKA (PYHUS PRUNIFOLIA), 
WHEN CROSSED WITH CULTIVATED APPLE VARIETIES, 
UPON THE SIZE, COLOURING AND FLAVOUR 
OF THE FRUITS OF THE HYBRIDS 

It is a big mistake to sup|>ose that the fruits of hybrids from a cross 
between the apple Kilaika and our cultivated apple varieties will be of a 
much smaller size than those of the cultivated variety which was taken as a 
component. Actually, nothing of the kind .happens; on Ihc.contrary, often the 
fruits obtained are of a larger size, and even considerably so. Besides, I have 
invariably observed that in all such hybrids the general yield sharply in¬ 
creases, even quadrupling, and in some cases such excessive fertility is almost 
a defect of the new variety, as it requires extra care every year to remove the 
superfluous setting fruit. An essential defect of the hybrids from the Kitaikn 
is the relatively early ripening of the fruits and the reduced ability of the 
lot lei to keep fresh for a longer period. But this happens only in approx¬ 
imately 40% of all the hybrid seedlings; consequently, when it is desired to 
obtain exclusively winter varieties, with the fruits ripening as late as pos¬ 
sible in storage, there still remain 00 % of the hybrids from which to 
choose. 

Further, in addition to the outstanding properly of this apple to trans¬ 
mit to its hybrids its complete hardiness to frosts (of 35° below zero 
Reaumur and lower), it should also be considered its great merit that when 
crossed with cultivated apple varieties it never spoils the flavour and the 
attractive appearance of the fruits in the hybrids. For my part, at any rate 
m my numerous observations of various hybrids of the Kilaika * even’ 

hvhrV d -', d flnd *?"!* nnvour an<1 aPPe»ra..cc of the fruits of such 

ybnds. was exclusively only in the first years of their fruit bearing; in 

™ce l ^“*". Cr ° P - \ 'n fPC,S RraduaM - v | l isa PPear without leaving a 
trace, the fruits acqiur.ng the flavour and beauty of cultivated strains 

as a s..?!. Ve “ RrnP id ” enmncr: " e ' 1 lu *rits of the Kilaika hybrid 

as a superior component in the production of new apple varieties I attach 
a photographic picture (see Fig. (24)). in natural • ‘ ’ * 

7—588 


size, of the fruit of a new 
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kin.I of apple. which 1 call Oleg. and which I descrihcd ill the magazine 
Yiwlmk Stiilttnotlslva, Ploilovotlslva i iUjorothuchcstoa, No. 4. for 1908, as 
a Skii/hapi'l stalling, but when second-generation seedlings from its seed 
wa re grown, the phenomenon known as segregation into parent types oc- 
ciii red and a part of these seedlings proved to be typical Kitaikas. Consider¬ 
ing the fact that the fruits of Oleg intended for experimental planting set 
under gauze covers as the result of self-pollination alone, we may safely 
regard the Oleg not as just a Skrizhapel seedling, but as a hybrid of the 
la I lei with I lie Kitaika. This new variety possesses an amazing power 
of annual fertility. Its large-sized and pretty fruits literally cover the 



Fig. 24. OI»k— smiling M»ri/hu|«fl: HI III Imiriiig 


entire tree and hold fast in strong winds. It is also necessary lo !“*“■ '" lo 
consideration the fact that the soil in my nursery garden js sandy wd meagre; 
which, obviously, greal.y reduces the yields of .his 

more, in the other new seed varieties obtained by art dr . K mdil- 

... Kitaika with the pollen of culliva.cd strains. 

Kilaika, Kilaiskoye Arkadovoyc. Bellcneur-Kibuka. Sha r a"- K da,ka. Rem 
Kitaika. etc., the participation of the Kitaika is main • f 

qualities imparted to the hybrids, something ^ , fl avour 

our fores, apple, whose hybrids sometimes Z n people 

with such a large percentage of astringent tann * , , fruils 

with the leas, exacting tastes sometimes refuse to cat them. Besides. 
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of hybrids from crosses with the forest apple, in the overwhelming majority 
of seedlings lose their specific qualities. The basic yellow colouring ol the 
fruits is replaced by an unattractive grey green, the delicate scarlet tint turns 
into a dirty brown, etc.... Furthermore, the forest apple never produces such 
fertile hybrids as the Kilaika. It may be suggested, of course, that in my 
work on crosses I have hit exclusively on unsuitable varieties of the forest 
apple, even, despite the fact that I have used many different ones; it is pos¬ 
sible that among forest apples, too, specimens will be found which are more 
suitable for hybridization. Nevertheless, I doubt whether it is possible to find 
among them a variety which could possess so many good qualities for the 
production of new orchard strains of apples as the Kilaika. 

Without in the least exaggerating, 1 must say the same, if not more, also 
of the influence of components from the .Siberian crab apple. Whatever the 
various upholders of the Siberian crab may say, it produces hybrids of 
extremely poor quality not only in sexual union, when crossed with our 
cultivated varieties, but also when employed purely vegetatively, as a slock, it 
lowers the quality of the fruits of the varieties grafted upon it. This becomes 
particularly obvious when the variety grafted upon the Siberian crab apple is 
not an old, long-established one, but a young one, recently bred from seed. The 
upholders of the usefulness of grafting apples in our parts upon the Siberian 
crab apple say that the defects of this stock, noticed by some horticulturists, 
cannot serve as proof that the Siberian crab apple is unsuitable for this pur¬ 
pose, because, they argue, there exist many natural varieties of this species of 
apple, some of which may, indeed, he unsuitable as stock, whereas others may 
prove to be quite suitable for the purpose. All this may be so. But. in the first 
place, we are to this day unable to tell which varieties of the Sil>eriun apple are 
suitable, and which are not suitable, for use as stock in our regions, nor can 
we tell exactly for which strains some varieties are suitable and others are not. 
Secondly, we should regard as utterly useless, if not worse, all the efforts of 
some horticulturists to introduce in the regions of Central Russia a stock of 
doubtful quality, .when we have at hand a stock so universal in its qualities 
and tested for so long a time as the Kilaika of our orchards. Belter mav 


sometimes prove the enemy of good. At least, we in the central belt of 
Russia, need search for no better stock than the Kitaika for apple cul¬ 
ture in the full-stem and half-stem forms. At the extreme northern boundary 
accessible .to apple culture, on low cold sods, a stock from the Siberian apple 
may, perhaps, prove to be suitable, but this stHl has to be clarified on the 
spot by long experiment. It is further asserted that it is only thanks to the 
use of this stock alone that we have in the orchards of Central Russia such 
splendid varieties as, for example. Snowy Calville, Bellefleur, Golden Pear- 
main, etc. Don't let such a fortuitous and evanescent mirage deceive you, 
gentlemen: all these and similar delicate southern strains cannot be es¬ 
tablished ,a our regions by such means. They may at first, perhaps, go on 
existing for a decade or even two, during which time they may give two 
or three strikingly big crops, but at the same time they will be suffering and. 
gradually becoming enfeebled as the result of the unsuitable climatic condi- 
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lions. I hoy will in I lie end prove unequal to them and inevitably perish in 
• me ol our rigorous winters. Of course, in such cases you, gentlemen, will 
blame I he particular severity of the winter. But that will be extremely un- 
lair. The winter with its frosts is not to blame for this, it jnust not be re¬ 
garded as a scourge of our horticulturists; on the contrary, our sharp frost 
is a just ins|>eclor, a capable, diligent and up-to-the-mai k sorter in our gar¬ 
dens, a patient, attentive, all-sided teacher and instructor of horticulturists, 
and at the same time an unbiassed judge of their knowledge, skill, industry 
and attention to his instructions and lessons. Yet it is upon this inspector 
and teacher that from times immemorial people are in the habit of blaming 
every fault of theirs, always complaining against him because he follows 
a course according to programs and plans which not they have established, 
eternally scheming and designing against the judge who passes sentence 
and judgment not in accordance with man-made and man-conlirmcd laws. 
Is this right, gentlemen? I believe that we are far from being right in our 
complaints against the actions of Nature. We ought not to complain against 
her. but patiently learn from her. endeavouring to rectify our mistakes in 
accordance with her laws. 

II is always possible to achieve the acclimatization of plants by natural 
ways, by sexual propagation, with the application of crossing with our load 
varieties. But from combinations such as with the hardy stock of the Siberian 
apple, which has for ages l*ecome adapted to existence in the Siberian taiga, 
where during the whole year the soil Is never thawed out more than one 
arshin in depth, nothing but harm can come to the orchards of the central 
regions of Russia. 

First |iul>lisli«‘d in 1913 in 
/•rotjrrsslunoye SaJovntlsIun 
i Ihjoroilnicliestvn. No. 3ft 


ON THE INAPPLICABILITY OF MENDEL’S LAWS 
TO HYBRIDIZATION 

In this paper I shall lay forth a number of lacks obtained from the hybrid¬ 
ization of fruit plants that indisputably prove the perfect inadequacy of the 
notorious Mendel’s law when applied to hybrids of perennial fruiters. 

In my article, “The Production of New Varieties of Fruit Trees Crown 
from Seed,” dating five years back I already wrote, that, according to my 
many years’ experience in this field, in artificial crosses between different 
varieties of fruit trees practically in all cases il is impossible lo count on 
obtaining young hybrid plants’with certain definite properties, to say 
nothing of the absolute impossibility of making any reliable preliminary 
estimates for the second or third generations in respect to Ibe proportion 
of seedlings that might deviate in their type towards one or the other of the 

parents. , . f 

Mendel’s conclusions drawn from his experiments on the crossing of two 
chosen varieties of peas, as well as those of his followers, who effected 
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crosses between diircrenl varieties of stinging nettles, barley, maize, etc., 
could be only accidentally correct; these conclusions would be true only if the 
same varieties of the above-mentioned plants were used in the crosses and 
if there were no sharp environmental changes airecling the development of 
both the parent plants and the hybrid seedlings derived from them. Such 
accidentally suitable combinations may likewise occur in crosses between 
fruit trees and, in fact, in any other species of plants; but all cases of this 
type can be of any importance only to complete dilettantes in plant hybridiza¬ 
tion. For an experienced hybridizer, however, such phenomena are of no 
significance whatsoever. The point is, that, Incsales the influence of such a 
factor as the hereditary transmission to the progeny of their distinctive fea¬ 
tures, or to be more precise, their properties, by the parent plants (which is 
in itself a variable process) the formation of the hybrid seedling's constitution 
may be considerably alTected by a large number of various other factors, 
some of which in their action may be absolutely imperceptible to man, where¬ 
as the action of other factors, it is sometimes not in his power to eliminate. 
Of prime importance among such factors are, in the first place, the climatic 
conditions during the vegetation period in which all such processes, as the 
fertilization, the setting and the maturing of the fruit obtained from the cross 
take place. Here comes into play the complex efTcct of physical factors, such 
as the atmospheric pressure, the temperature conditions, the amount of mois¬ 
ture, the intensity of the sunlight and the activity of the atmospheric electric¬ 
ity; the separate effects of each of these factors as well as the combined 
effects rendered by their various combinations are capable of inducing signif¬ 
icant changes in the structure of the germ plasm, as well as of afTecting the 
development of seeds in the hybrid fruit; furthermore, the formation of the 
hybrid seedling's constitution during the first few years of its life span, be¬ 
sides being airccted by the factors already mentioned, is influenced also bv 
many oilier factors, such as the accidental even though only partial damage 
of seeds due to overdrying, the composition of the soil, the characler of the 
site, etc. 


It seems to me that all of our Mendelists are disinclined to lake into ac¬ 
count the powerful influence of these factors on the development of the hv- 
bnd plant. beginning will, the formation of the seed from ll.e cross of two 
individuals and continuing during the first years of growth of the young 

Ohferv-ftimf rt UP "V''? ‘If 8 ' ° f mn,urU - v - As a '"•Her of fact, numerous 
obser alions demonstrate that not only the hybrid seed itself is capable of 

deviating m the development of its germ cell in the direction of one or the 

Other parental plant in response to the action of the above-mentioned en- 

viromnenlal factors, but also the hybrid seedling grown from that seed dur- 

n 'f e . gr °' vl !' P criod U P lo «he stage of maturity and the ultimate 

ssSSSriC'-aass 
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1-ruil ami leaves <>l the pure species I* gras claeagnifolia are shown in the 
centre ot Fig. (9|. A leaf of the Bcsscmyanka pear is shown in the left upper 
corner ol the figure, while a leaf of the hybrid produced by a cross between 
these parental forms is shown on the right. When rearing the seedlings of all 
the three forms 1 observed that whenever they were given better nourish¬ 
ment externally in all their parts the hybrid seedlings invariably deviated 
towards the Bessemynnka tvp.\ The leaf blades became broader and had a 
glossy surface, the shoots became thicker and their bark acquired a colour 
resembling that of the shoots of Bessemynnka. On the other hand, if the 
seedlings were subjected to some hardship, such as replanting or the insuf¬ 
ficient water supply in the beginning of the vegetation period due to summer 
drought, the leaves of the hybrid plants grew narrow and elongated in shape, 
their surface as well as the bark of the shoots became downy, the buds be¬ 
came more rounded, in a word, all the elements of their habit showed a 
distinct trend towards the maternal type of Pyrus claeagnifolia (the hybrids 
did not bear any fruit as yet). 

Similar phenomena have been recorded in hybrids from other crosses 
as well, whenever a cultivated variety was crossed to a wild species. When 
a cross was made between two different varieties belonging to the same 
species, lack of nutrition or a drought usually caused deviation ol the 
hvhrids towards the type of the older parental variety—the one of longer 
standing. I have also carried out numerous other experiments to determine 
the effect of the composition of the soil on the constitution of growing hybrid 
plants and each time 1 became convinced of the considerable influence 
exerted bv this factor. This influence was particularly pronounced in those 
cases when 1 succeeded in providing for the hybrid seedlings such a sod tha 
was closely similar in composition to that on which one of the two parental 
plant varieties involved in the cross bad successfully developed for a long 
period of time. or. so to say. had been formed, whereas the type of the other 
par,...I had been developed on a soil of an entirely different eompMMion.In 
almost all such eases the hybrid seedlings were observed to 
the first parent. Thus, I used to order several poods of soil to be brought f 
the environs of Vladimir to grow the hybrids obtained in crosses be w cn 
one of our cherry varieties raised in the Samara steppe region (Prm 
Chamaecernsus) and the Rodi.eleva cherry from NMad.m.r The sod ordered 
was the verv one on which the Roditcleva cherry—a well-known flauun 
rrielv of clu.rrics_was grown In its na.ive 

this substitution of soil 1 succeeded only m partly Rodi . 

mental conditions in which these hybrids wore reared to those oi n.c 
televa chcrrv s native habitat, nevertheless the few specimens o 
HncV that were given a mixed soil containing a high proportion of the 
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grown in the ..alive locality of U.e Kodilelcva cherry, because (b^ snl 

composition) other factors such as U.e compos.!.on ol U.e subsoil, and. of he 
subsoil water, the depth of the subsoil water table level, the lay of the s.lc 
I lie dilTerencc in the climatic conditions, etc., play an important role. And 
if even in the absence of the influence of these important lactors the supply- 
i„.. of the native soil alone was enough to produce so marked a deviation 
towards one of the parental types, then how is it possible to make correct 
estimates of the proportion of plants in a hybrid progeny that would deviate 
towards one or the other parental type and of the degree of this deviation 
merelv on the basis of the hereditary transmission oi the latter s properties. 

In’addition to all that was said above attention must be likewise called lu 
the fact that in the various mating combinations the individual potency ol 
transmitting hereditary factors in any given plant is in itself subject to ion* 
sidcrablc variation. Thus, let us assume that in a cross of the plant A with the 
plant B the former transmits its characters to a greater number of the hybrids 
and of their second-generation seedlings, while the characters of B were not 
manifested either in the hybrids or in the hybrid seedlings of the second 
generation. Now in the crosses involving some different combinations ol 
mates, say those of the plant A with the plants B or C, the characters of plant 
A may not be manifested at all cither in the hybrids or in their seedling 
progeny. In such cases the accepted view is that these characters are present 
in hybrids in a recessive state, and that they do not vanish altogether. This 
conception is not always true: it is possible that in some cases the characters 
that are not manifested were entirely obliterated by the diametrically op¬ 
posite action of the characters of the plant B which are dominant in the cross 
with this particular mate. 

Furthermore, in crosses between certain plants entirely new characters 
sometimes appear among the first-generation hybrids or among the hybrid 
seedlings of the second and the third generations, characters that had never 
occurred either in the paired parent plants or in their nearest ancestors. In 
this case, too. the suggestion that such characters must have already existed 
in some inactive or latent slate either in the plants paired or in their ancestors 
cannot be regarded as being always true. Of course, in some instances this 
might be the case, but there is a possibility of these new characters having 
originated anew as a result of a favourable for their development combined 
olTcct of the hereditary factors obtained from the two different parent plants. 

This can be illustrated by the following instance of such n phenomenon: 

I have crossed Lilium Szovitsianum to Lilium Thunbergianum, the yellow 
flowers of the first having been pollinated by the pollen collected from the 
scarlet flowers of the latter. The several hundred hybrid specimens both ol 
the first and of the second generation derived from this cross were plants 
that could hardly be distinguished from Lilium Szovitsianum. They had 
leaves of the same shape as those of L. Szovitsianum, the arrangement 
of the leaves on the stem was the same, and the flowers were the same—yellow 
and somewhat drooping, the only differences observable in but a few second- 
generation individuals being a somewhat darker colour of the anthers and 
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• In* almost doubled height of the specimens as compared to L. Szovitsianum 
plants. 'Phe third liyhrid generation obtained by selling on the whole 
was like the first two generations with the exception of a few individuals that 
showed various deviations. The most notable among these was a specimen 
that had a unique and a quite new flower colour. Its flowers had a glossy, 
bright purple colour that later gradually changed to a light-brown tint. Tile 
anthers and the pollen were black, which is absolutely unusual in the 
Uliaceuc family; the fragrance of the flowers resembled very much that 
ot orchids; for this reason I have given this mew variety the name of Fialko- 
vaya Lilia [Orchid Lily). Besides, it was found on replanting the bulb of this 
lily that there was an umbellate compact collar encircling the stem at the 
level of the up|>er border line of the bulb segments formed hv accrete adven¬ 
titious stem-roots. This collar offered a splendid protection for the bulb against 
rainwater and extraneous Inxlies getting inside. This umbrella being closely 


contiguous to the upper ends of the external surface of the bulb scales 
is ol especial value as a protective screen preventing the penetration into 
the bulb of insect pests that usually creep down the stalk and thus get into 
the bulb where they deposit their eggs. The larvae of these insects in most 
cases cause great damage to the bulbs resulting in their rotting and subse¬ 
quent rapid death. It is relevant to mention in this connection that many 
other lily species also possess adventitious roots in the lower part ol the 
stem. These roots, however, usually do not form a regular collar encircling 
the stem, but are haphazardly placed at several different levels and 
besides, they never fuse together to form a compact umbellate collar 
covering the bulb. In the above instance a simultaneous appearance of 
four new characters was thus observed in the new Finlkovnya Lilia variety, 
namely, the purple colour of the flowers, black anthers, the fragrance ol 
orchids and the umbellate collar formed by adventitious roots. It is a note¬ 
worthy fact in this connection that neither one of the parent plants nor any 
of their nearest known ancestors possessed any of those characters, and 
consider the assumption of existence in these ancestors of some latent tendency 
to produce such characters as hardly plausible in this case, because it might 
Ik* assumed with equal success that there had been no such tendency "ha - 
ever: the appearance of the new characters may have been simply the resu 
of a random occurrence- of some particular combination of environmental 
factors that in tl.eir joint cITcct proved capable of producing 
pccially bard to conceive that there bad existed in the parental lor " ' 

a dormant tendency for the develop.. of the best of 

scribed, namely, the compact umbellate collar protective for the l,u h slid 
formed by adventitious roots. Such a mutation might be££ 

lers he excluded and d Ihe.r origin he asen - q ieir hybrid 

in parental forms latent tendencies to produce nc" ch.uactors 
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progeny, then the inapplicability of Mcndd's law becomes all Hie more ob¬ 
vious lor the simple reason, if for no other, that no hybridizer can ever pos¬ 
sibly know beforehand what particular latent tendencies are inherent in the 
parental forms; besides, it cannot be predicted in what particular combina¬ 
tions of the two parental hereditary influences would a particular trend to¬ 
wards one or the other parental type be produced in the constitution of the 
hybrid. 

Flr*l published in 1015 in 
Sadovod, No. 5 


USE OF MENTORS IN TRAINING HYBRID SEEDLINGS 
AND INSTANCES OF PRONOUNCED CHANGES OCCASIONED 
IN FRUIT VARIETIES BY VARIOUS OUTSIDE FACTORS' 

In this article I should like to communicate some rather interesting ob¬ 
servations made in the breeding of new fruit-tree varieties. First of all, I 
want to indicate here how greatly a young variety can change under the 
combined influence of an adult wild slock and a climate too cold for the 
variety to bear. The example I quote to illustrate this also shows, incidental¬ 
ly, that fruit buds are not always less frost-resistant than the other parts of 
the tree, notwithstanding the statements altogether to the contrary which 
may be found in our horticultural publications. 

Secondly, careful observation reveals that this change in a variety is not 
equally marked in all parts of the plant. For example, in some cases the 
size ol the fruit diminishes considerably, its shape changes, hut the texture 
and taste of the flesh and the property of keeping far into the winter may 
remain unaltered; or the other way round. Next, the hardiness of some parts 
of a plant diminishes, while other, more tender parts, on the contrary be- 
come more cold-resistant. In a word, tl.e infinite diversity of constitution in 
such vegelalive hybrids results front the combined influence of inherent and 
mitsidc factors—ahnoit exacfly as in tl.c case of sexual hybrids raised front 
var eJ ,C ° f faclors ' vhicl ' "“O' "Her "to constitution of a 

of hlr7,?n , a VC « e,a " vpor 1 a s « ua ' l>yl>rid-is so great, and the modes 
i l ° Tn° V "i* d - " ,a ' U is 1 ,,ile ""Possible to find one’s wav in 

neration Mo t f n ‘ n T? Ik ’ U,e rcs '" 1 of combined 

- 

stons not borne out ,n crosses of perennial fruiters; bui in the casc of annuib 
Mendel s. In all the observaltons I have made in the course of my forlv vears' 
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work oil hybridi/alion, 1 have invariably seen the following. That the con¬ 
stitution ol every hybrid depends altogether, firstly, upon the individual 
potency ol the respective parent types in transmitting one or another of their 
characters to the progeny; secondly, that the interaction between the two 
parent types takes place in different combinations, in which the manifesta¬ 
tion in the hybrids of some property of one parent may be inten¬ 
sified or may be totally nullified by the influence of the other parent. Let 
me quote an example in illustration. In an elTort to breed a new pear variety 
hardy for Central Russia, with good flavour and winter-keeping qualities, I 
several times crossed well-known foreign winter pears—Beurre Did, Beurre 
Clairgeati. Liegel s Beurre, Saint-Germain and others—with our local varieties 
-Tonkovetka. Tsarskaya and Bessemyanka: from the resultant hybrids I 
obtained several good and hardy new types, but all of them had fruits ripen¬ 
ing early, in the summer, and unable to keep in the winter. Clearly, the com¬ 
binations I took for crossing were such that the keeping qualities of the for¬ 
eign winter pears could not manifest themselves in the hybrids, they were 
paralyzed by the more vigorous influence of our early-ripening local peart. 
Nor was this desired properly to be found in second-generation seedlings 
raised from the seeds of these hybrids. The expected segregation into parent 
types did not occur in them: on the contrary, all the second-generation seed¬ 
lings deviated still more in the direction of our local pear varieties, and there 
was nothing at all remarkable about their qualities. But just recently, I have 
at last succeeded in finding a suitable parent for crossing with foreign winter 
pears—a type whose influence does not prevent the hybrids from having the 
qualities we desire. I crossed Beurre Diet with a young seedling of the Ussu- 
rian wild pear, in its first flowering. Out of the resultant hybrids, two- 
thirds proved to be summer and autumn ripeners. but one-third had Iruit 
that matured in the winter; and of this third, one hybrid in particular was 
a remarkably happv combination of the pro|»erlies of the two parent types. 
From the Uasurian pear it inherited complete hardiness against our frosts, 
while from Beurre Diel it got large si/e of the fruits, thc.r fine dessert flavour, 
and, most valuable of all. their ability to keep until m.dw ,n 'cr Xh..s we 
obtained a genuine winter dessert pear variety unrivalled in value In ou 
orchards, which I named Michurin Beurre Z.mnaya (see Fig [25] It can 
he said without exaggeration that, planted in our orchards tins va„e > w 
cireel a complete revolution in our fruit growing. ...creasing the r. turns 
our orchards to ...ore than five times the highest present 

fruit with flesh of a liquescent cons.stency. I r „icultivated 

mmmrnm 
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altogether impossible lo obtain a hybrid with liquescent fruits. II niiisl be 
due only lo my having failed lo find the right combination of parents. Ap¬ 
parently, the cultivated varieties which were crossed with the Siberian crab 
had characters in the presence of which the desired property of the 
Siberian crab could not manifest itself in the hybrids: no doubt, given a 
happier choice of variety for crossing, we shall l»e quite able lo gain our point. 
It is possible, of course, that lo breed such a type, the hybrids will have lo be 
trained under somewhat unusual conditions, with a different composition and 



Fig. 25. Michurin Beam' Zimmiy. (from I. V. Micln.ru,, archiver). Reduced 


moisture content of the soil, as these factors always have a very stroi.R in- 
Hue nee on the constitution of young hybrid organisms. In mentioning these 
unsuccessful experiments, I must remark in passing on the Siberian crabs 
ugh degree of stability in the hereditary transmission of its ™"s to 

T'-, a l'o scc ? lh, e s 1 raised from these crosses prodded very 
smali sour fruits differing from one another only as lo colouring and shape 
And only one hybrid seedling, ohlained by crossing the liquescent Siberian 

CJdremolv **’ e la ^ gefru ' ,od -»iva.ed Kandii-KitaJ, was ^mrklotr 
extremely early fru.tmg-m „s fff.1. year-and for i.s uncommonly genero,!, 

all- buMheT 6 ?' 0111 bUd , di,,8S ° f ' hiS bvbrid n °' vor an<l b «r fruit, one and 
' bUl ' he frU ‘ ,S are not arRC - "o '^Rer than the common Kitaika: they are 
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o!' elongated oval shape and bright carmine colour, and have a juicy tartish 
flesh ol indillerent flavour. Sonic of the fruits bear the distinctive character¬ 
istic ol the small Siberian crab—the deciduous calyx. This variety can be of 
value lor culture in cold regions, beyond the northernmost cultivation bound¬ 
ary of orchard apple varieties, where one- and two-year-old buddings of it 
will endure very severe winter frosts without difficulty given the protection 
of snow. It can also be of considerable use in fruit growing in our own 
parts, since it provides good material for intermediate grafting in the train¬ 
ing of apple trees for form. Lastly, it is invaluable as a mentor for hastening 
the onset of fruiting in new hybrid apple varieties. Let me acquaint the read¬ 
er in passing with a new and very interesting method 1 have devised, which 
makes it possible for the characters and properties of young hybrid fruit- 
tree seedlings to be partially altered at the originators will—for seedlings to 
be trained, so to speak, in the direction we desire, so that their good qualities 
are accentuated and built up. while their tendency to develop bad, undesirable 
qualities is checked or even totally eliminated. Perhaps the reader, and par¬ 
ticularly the learned horticulturist, will at first think my method improbable, 
especially as it has not been invented by some foreign prolessor of botany, 
hut by a native Russian orchardman, and not on the basis of learned theo¬ 
retical deductions, but solely of practical experiments and constant observa¬ 
tion in the course of many years spent in breeding new fruit varieties. I or- 
tunatelv, however, such doubts will not do any harm, but. on the contrary, 
will heip towards a fuller elucidation of this method and more comprehen¬ 
sive elaboration of its details. In any case, I make bold to assure you gentle¬ 
men. that in the first properly-conducted experiment to test my method, re¬ 
sults corroborating it will not be long in coming. This method is as follows. 
Suppose we have a well-developed six- or seven-year-old hybrid seedling 
which is not yet hearing, on,! wc know .hot. unless measum of compulsion 
ore token, we si,all have to wail another ten years or so for .Is 
os one does with hybrids among whose progenitors are variet.es that perha^ 
reach fruiting age only in their twentieth year. Well, if we take three or fo 
cuttings front o definitely high-yielding variety of fruiter, and graft 'hem onto 
the lower branches or this seedling s crown, not far from the r.ink. our » 
ling will, under the influence of this mentor, hear fruit within the next I 
years. After this the mentor scions must he on. out. otherwise the men to. 
variety's influence may also alTect the hybrid's fruit 

course of succeeding years this change may become pernmnen y n- m'l 

new variety, which, of course, may no, « H Id.d to impart 

.rare, the mentor variety has propert.es «Inch it would |)Car frui , 

lo the fruits or the hybrid, let us leave the scons I ' s This 

together will, the hybrid during their first f ^^Jr lo become 

is quite long enough r-r the changes .nlro luc ^^ ^ ^ (hc cfTccl4v0 . 
Used in the new variety. I have made sese • P* hvl>ri(1 scc< ||i n gs, and 
ness of this method in hastening the onset of fr. 8 - d |his 

.he results were good each time. Tl.cn in severa (three) ca_ e kwp . 

method to improve the qualities of the hybrid fruit, build up 
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ing qualities, improve the colouring and raise the sugar content of the flesh— 
and in these cases the mentors were supplied after the hybrids had already 
fruited for the first time. Lastly, in two cases the method was used with com¬ 
plete success to increase a new variety's frost resistance. Still, it cannot be 
said that every lime 1 employed this method, the result was a success. Ex¬ 
ceptions also occurred. For example, 1 failed altogether to eliminate by this 
means the undesirable traits of the hybrid from a cross between Antonovka 
and White Winter Calville. The fruits of this hybrid, while of very good 
flavour, are of unprepossessing appearance, and so ill attached to the branches 
that the first strong gust of wind brings practically all of them down from the 
tree in the middle of the summer. Whether the influence of the mentor 


varieties was insufficiently strong, or whether it was too late and this short¬ 
coming of the new variety had already become fixed—in any case, all my 
efforts over a period of six years to eliminate it failed to achieve their purpose. 
From all 1 have said it should be seen that the uses of the mentor method are 
not confined only to accelerating the onset of fruiting. Clearly, this method 
can also be employed to induce many other changes in the traits and proper¬ 
ties of hybrid varieties, for example, to increase yield and fruit-size, give the 
fruits a more vivid colouring and better winter keeping qualities, secure a 
higher sugar content in the flesh, make the tree more frost-resistant, and so on. 
In a word, when, the details of this method and its uses in breeding new vari¬ 
eties have been fully worked out. we shall at last have made a big step towards 
achieving the long-desired control over the process, without which the results 
of our work have for the greater part been dependent on various accidental 
outside factors whose influence we were totally unable to lessen or eliminate, 
so that we had to content ourselves with only such qualities in our new 
varieties as fate chose to send us. That being the case, much labour was 
wasted, and practically ninety-five per cent of all the hybrid seedlings raised 
had to be destroyed by reason of one or another shortcoming. 1 must 
remind the reader again that the method I recommend can be employed 
effectively only on young seedlings growing on their own roots, and exclu¬ 
sively hybrid ones, what is more—and not on such as have l»een grafted 
onto wildings, nor on old, long-established varieties. 

Let me quote some instances to illustrate the uses made of mentors in mv 
nursery (I select cases where the changes were most pronounced). 

1. As long ago as 1904, we took one of two choice, not yet bearing eight- 

n 7 C , d >! in M ry "7 larg ^ rui,ed Sa P“ ha " ka Pear, and grafted some 
hrlnri'n ' Mallk ° vka or Moldavskaya Krasnaya pear onto tl.e lower 

STta^ltT? a , men '? r lo | indu « fruitii.K. In 1906 this mentored 
seedling bore Us first fruits (see Fig. 2'). which had a delicious flavour and 

r pened very early (by July 15). The following year, that is in 1907 fruil c 

from^thc* free "to 'jr “ "n 7"'°' SCi ° nS ' whkh hav< ' '‘ 0 ' bee " 'removed 
r.om the tree to this day. Under the influence of this mcntor-lhe lute. 


' Fig. 2 and all subsequent 


ones not discovered in the Micliuriu archives.—Ed. 
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autumn-ripening. oblong-fruited Malikovka—llie fruit of the young Sape- 
/liunkn seedling gradually changed its shape (by the seventh crop in 1912) 
to a more oblong one. and its period of ripening became delayed until the 
latter half of August, while its flavour remained unaltered. This new variety, 
which I have named Bergamotle Novik. is described in detail, with photograph 
appended, in the Vvslnik Strlovodstva , l*lo<lovodstva i Oyorodnichcstva for 
1907. As in the other Sapv/hanka seedling, which had no mentor, it has not 

started fruiting to this day. 
though already twenty years old. 

I should like to point out that in 
this instance the mentor was 
lieneflcial because it accelerated 
fruiting, but that by its continued 
influence it deprived the new 
variety of the exceedingly valu¬ 
able property of early matura¬ 
tion; this was positively harmful, 
because the earliest-ripeningfruits 
fetch much higher prices than 
those ripening at the usual 
season, when there are many 
other kinds of pears in the 
market. So it would have been 
more expedient to cut out the 
mentors at a judicious moment- 
in the early summer of the seed¬ 
ling's first fruiting year. 

2. From the new Bergamottc 
Novik pear which I have just 
described, cuttings were taken in 
its first fruiting year and grafted 
onto branches in the crown of 
an adult and already bearing 
wild pear tree. In the course ol 
the next five years, all the 
wild branches were gradually 
cut out. In the sixth year 

alter the graft, the tree bore its first trmls. >> u * ,h ^ 

common with Bergamolle Novik as ™8“ r * X'ir flavour was 

hardly at all from the fruits of the wddlp»jmd on > U c ^ ^ 

slightly better. Here vdd pea/ s.ock. which, being old. 

due to the adverse mentor action oi the wild P , have scvcraI times 

possessed greater vigour of ‘‘‘"“^''^ ..^equences of ill-advisedly graft- 
had occasion to observe such undes r p ^ om , his instructive example 

">« a young variety onto. Mt> old Should not he in too great a 

the reader can see, in the first place. 


PiK. 20. Mohl.ivskuya Krasnaya pear 
(from I. V. Michurin'* archives) 
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hurry to propagate each new variety in the first lew years alter it appears, 
particularly by grafting it onto the trunks of wild stocks; secondly, it follows 
that one cannot implicitly believe all the advice given even by the best-known 
learned horticultural authorities, especially as these gentlemen often found 
their advice solely on theoretical deductions, on armchair hypotheses and 
not on practical experiment. They frequently make up their minds on the 
basis ol analogy alone, assuming that if old fruit varieties can be grafted on¬ 


to wildings ol all ages without having their qualities impaired by the adverse 
inlluenee ol the slock, then the same thing can he done with young varieties. 



I ig. 27. Ik-rguinoMc Novik ilruiii I. V. Michuriu\ areliivvkl. Reduced 


This erroneous deduction is responsible for the advice they give that "to 
accelerate fruiting in hybrid seedlings, they should be grafted onto the crowns 
of adults ol wild species or old cultivated varieties." Many readers will no 
doubt have met with such advice in the press. Yet the faet is that this should 
never be done, and in general cuttings for grafting should not he taken from 

f. SC n rn, ° rC , “ 'T frUi,e<l ,hw At subsequent fn.itings-lhe 

fourlli fifth, sixth, and up to the lenlh-.he new variety may ho budded 
but <>nly onto young one- and two-year-old slocks: and only thereafter rough- 

hi! , rn ? K *. ,m,y r 7T TC '° Rrafl h 0,1,0 ,he crown s of adult stocks. If 

li e oM^r , a , 10 ***** ar ° n,a ‘ ,C lo ° car,v - VOL Ret on most 

• the old trees onto whose crowns you make them is not the variety you 

lock And r- y " '7 Cla,iVC hvkri " ° r S« "ill. the variety of the 

„ L a e y ° ,,nS s f cr S TT“ Varic,y is Rraf,cd - I'ofore it reaches 

mat.,nix. „„ lo the crown of an adult „f a wild species, nothing can he ex- 
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peeled lo cui m* ol il bill complete spoilage ol Ibis new variety, except in the 
very infrequent cases when it is found expedient to sacrifice some of the good 
trails ol the new seedling variety in order lo accentuate or newly introduce 
Mime character by resorting to the influence of the wild stock. For example, a 
cross of the well-known Crimean Kandil Sinap apple with Kitaika yielded 
seedlings that were insufficiently hardy against our frosts; and so, in order to 
increase hardiness to the desired degree, I look some twigs from the seedling 
of best outward appearance and grafted them onto the crown of the maternal 
Kitaika tree. Knowing the good flavour of this Kitaika, 1 was risking very 
little—only a possible reduction in fruit size: in return 1 hoped to make the 
new variety an abundant cropper, and completely proof against frost—with¬ 
out which the seedlings would have had to be destroyed. My expectations were 
vindicated, and in this way 1 obtained a new hardy variety with excellent 
fruits, which I named Kandil-Kitaika. (A description of it, with a photograph 
of the fruit, may be found in the Vestnik Smlovcxlslva for 1907.') 

As to cases when useful results can be expected from making an early 
graft of a young variety onto the crown of an adult of a good cultivated type, 
it has to be said that they too are rather rare. In the majority of cases, such 
grafts can do as much and sometimes even more harm than grafting onto 
.he crown of an adult wilding. I myself have at various limes been faced 
with such bad and. moreover, totally unexpected effects upon the properties 
of young varieties that at first 1 was positively bewildered and quite unable 
,o explain such deterioration. Only afterwards, by grafting the new vane 
onto a wild olfshool of the selfsame cultivated tree, did I succeed in soh mg 
this puzzle. It turns out that the deterioration of the young variety m such 
cises is due to the influence of the wild stock on which the adult tree of tin 
cultivated type has been grafted and grown. I would adv '^ 
give serious attention to the enormous scientific significance d H « J 
that the stock of an adult tree which has longborne ^ 

«*ven through large intermediate portions of the enriwr-flnl Ud cu hva.e 
variety, upon a young, not yet change-resistant var.etx ne*l> gralted 

,,U ' FronMhis it may be seen that, even after the wild stock h« 
iceted for a long time to the influence of the variety grafted uponj" 
dividual properties still retain much of ^^iXhcther 

of a still unstabilized young plant p ^ f * )in fcr ,nation 

in the initial development stage as hybrid sect ^ # |b( ^ proper ,i^ 

with another variety, or at an older age. as g* ( an(| chan g e 

of the slock invariably obtrude themselves upon whv the over- 
its constitution for the worse. I hat too. „ as hig h a proportion ns 

whelming majority ot hybrid set* *"*>*• )pr ,J os . Whenever rules are 

ninety-five per cent, have undes.raMe * il* fruit . lrC e varieties, 

given in horticultural literature or *.... „- hybrid seedlings is due 

we are told that the large number of hidings among n 

i Pp. *»l»a-1*7 in ll»" |S volume. Ed. 
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entirely to atavism, that is, to an absolutely incurable tendency of all seed¬ 
lings to revert in form to their remote ancestors. Although the influence of 
the stock has long been generally recognized, not a word is breathed about it, 
and its operation in these cases is, as it were, totally denied. But in 
hybridization of fruiters, horticulturists have to deal almost exclusively 
with grafted trees, and therefore they must necessarily encounter and reckon 
with this indisputable influence, which is, actually, immeasurably greater 
than that of atavism. For when we take a grafted tree of some variety as the 
maternal parent in a cross, and of the resultant seedlings only a negligible 
proportion bear the characters of the parent types, while the majority are 
simply wildings, the cause is not atavism at all, but almost exclusively the 
very strong and stable influence of the maternal plant's old slock upon the 
extremely weak and unstabilized constitution of the hybrid seeds. In other 


with onlv the 


words, what we get is vegetative hybrids of the wild slock, ...... (I1V 

most negligible admixture of the properties of the cultivated varieties. Now 
let readers judge for themselves whether one can in such cases apply the 
vaunted pea lows of Mendel, in which this Austrian monk, on the basis of 
the observations he made in crossing two varieties of peas, determines in 
advance the number of hybrids that must deviate in their constitution towards 
the one and the other of the parent plants. I repeat that only the completes! 
ignoramuses in the hybridization of fruit trees can dream of applying to it 
conclusions obtained by observations made on peas. 

And yet we often meet in the press various pronouncements, mostly from 
. 1 ° ° f ,Carncd * ,or f‘ cl| bural theoreticians, about the suitability of doing 
this. Many of these gentlemen arc evidently misled by the fact that when 
old orchard fruit varieties arc propagated in the usual way by grafting, they 
hardly change at all under the influence of the wild stock. On this basis many 
imagine that, in general, the stock cannot influence any variety grafted onto 
' “ f ' hal v “riCy I* a young one. But actually this conclusion is utlcrlv 

and five l' F ° r m .. ,he . nrsl ° f 11,csc cases ' a " °* d variety with long-established 
and fixed properties is grafted onto a wild stock which is younger than itself 
and whose influence accordingly is not able to change it. But in the second 
case everything is just the other way round. Here a voung varielv in 
",‘f *' agC °! de 'cIopjnent, falls under Ihe po.cnt influence of an 

d ild stock, and, being weak, it of course succumbs completely and de- 

do W “fiT Ta- y in ,he direC ' ion of ,he wildin g Unfortunately' not onlv 
do we find no indication of what I have hist «nirl in 

articles by Russian and foreign to iur fi d I 0 ; :;: 1 ; 

of Which differs too much from that of fruitVe« 'so' th'aT COns, ! ,u ' ion 
conducted with them could no. have any relevance To'our experiment" 
8—688 
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I ruil Inis. As lo the experiments and observations made by Lindemulh, 
Adam and Olliers on shrubs, which come somewhat closer to our own work, 
these loo were not complete or systematic enough to make their results of anv 
value l«»r us; particularly as the various fragmentary communications to be 
I on ml in the press about the work of these foreign researchers lack sufficient 
fullness and clarity, and arc evidently not quite accurate in most cases, and 
not infrequently contradictory. Now as lo certain pamphlets published in 
Russian, such as Max Ldbners Fundamentals of Breeding Carden Plants, 
which appeared as a supplement to the Sad i Ogorod. From this pamphlet 
it is quite obvious that Mr. Ldbncr wrote it not on the basis of his own ob¬ 
servations. but of material collected here and there about the work done 
in this field by other people. As for himself, if he did make a few experi¬ 
ments, it was solely with annual flower plants. Hence his frequent erroneous 
conclusions and the considerable omissions in his chapters on fruit plants. 
In general, such compilers of data, some of whom arc in efTcct pretty 
ignorant of the subject, for the most part muddle the exposition, present 
certain particulars of the work in a false light and crown the whole with in¬ 
congruous fancies of their own, founded on nothing but analogy. And de¬ 


spite all the contrary opinions of foreign researchers who do not recognize 
the influence of the slock, 1 emphatically declare, on the basis of my many 
years' work, that this influence does exist and that, in breeding new fruit 
varieties, the horticulturist must needs lake serious note of it. In view of 
this, the propagation of young new fruit varieties by grafting of any kind 
before they have fruited for about live or six years may be attempted only 
if one has a thorough knowledge of how the stock should be chosen; other¬ 
wise you are bound to ruin the young variety. 1 therefore think it well to 
offer some advice, based on my own frequently repented experiments, as 
to the best kinds of stock to choose. If it is desired at all costs to have adult 
specimens of the new varieties at an early date, the procedure involving 
least risk is to make grafts onto the crowns of adult own-rooted trees of 
cultivated types; if these are not available, one may use for apples seven- 
or eight-year-old orchard Kitaika seedlings which have just begun to fruit, 
and similar seedlings of local cultivated varieties. Best suited for pears in 
such cases are quince seedlings, 1 Gleck seedlings and young trees raised 
from the seeds of old Bergamotte varieties. Young two- or one-year-old 
slocks, excepting only the stablest wild forest species—such as the small 
Siberian crab, Pyrus cerasifera Spaeli, Pyrus elaeagni/oha, I yrus salicifoli , 
the mountain ash, hawthorn and the like-do not have an undesirable in¬ 
fluence on new varieties grafted onto them. Very good for ^ock are seed¬ 
lings of all Skrizhapel strains. In fact, this is the most .deal type of stock in 


■ I„ general, .he influence of quince v.rie.ie. a, stock increase, .he fruit sire mu. 

rr^r=ut rnr zz. = p ;= ^. r 

frui.s, while on quince .he taste improve, wonderfully and acqu.rcs a dessert 
(Catalogue of the Bvkovctsky nursery for 1914-15.) 
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every respect, it is undoubtedly thoroughly hardy for our parts, gives excellent 
nourishment to all varieties grafted onto it, noticeably improves the qualities 
of their fruit, increases the yield, and its root system can tolerate soils in 
which all other stocks -perish—for example, it can quite well he planted on 
the sites of old dwellings, with a thick layer of manure, etc., accumulated 
over a period of many years. 

Nearly as good are seedlings of Anis. Seedlings of Antonovka, Bel, Ba- 
bushkino, Borovinka, Korichnoye and Borsdorf, by contrast, fall a long way 
short of these valuable properties. 

The only thing suitable for pears is seedlings of local Bergamottc varie¬ 
ties; for cherries, seedlings of Vladimirskaya and of the wild sweet cherry; 
for plums, all varieties of damson. 

3. The fine and very valuable American variety known as Yellow Bclle- 
fleur or Krasotsvet proved totally unsuitable for culture in our Tambov 
Province because its fruit buds lack frost resistance. If some of them do 


occasionally survive, fruits seldom set, and never attain the large size nor¬ 
mal for this variety. In order to increase the hardiness of this type for our 
climatic conditions, I in 1907 fertilized several flowers of Bellelleur with 
pollen from Kitaika. One of the resultant hybrid seedlings was of partic¬ 
ularly luxuriant growth, and as early as its seventh year bore large fruits 
of excellent flavour; but, contrary to expectation, they ripened very early— 
in the middle of August—-and could only keep a few days, after which they 
spoiled rapidly. The following spring, several cuttings from true Bellcfleur 
were grafted onto the lower branches, close to the trunk, to serve as mentor; 
and as a result, this new hybrid variety, which I called Bellefleur-Kitaika, 
suffered considerable change both as regards the appearance of the fruits 
and as to time of ripening. The fruits matured considerably later, and the 
length of time they could keep was increased by more than a month and 
a half in the very first year. Many of the fruits had an altered appearance: 
as against the smooth round shape of the first fruits, they took on a more 
oval, ribbed, Calville-like shape. Their weight reached forty-seven zolotniks 
—an increase of more than ten zolotniks. This change only began recently 
and in succeeding years of the hybrid s fruiting, it should, of course, grad¬ 
ually develop and become more pronounced. 

I shall accordingly continue to observe this highly interesting process 

carefully, and shall endeavour to give early information of it to anyone who 

evinces an interest in this splendid new type, which undoubtedly deserves. 

'' 'n' V ° f ‘ har <|‘ n « s . abundant crops, and large size and des- 

" n“ °" r , frU " S ' "? c,asse J l amon « ">«■ first-rate varieties of Con- 

tral Russia, both commercial and otherwise. 

4 - In the spring two years ago. I had to transplant a ten-vear-old Ber- 
.amolte hybrid seedling in order to stop perpetual pilfering of its fruits 

“r—■ rvSss ± 

- - - “s rsrsti r -jsl - 

8 * 
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thrcc-ycar-old wliich had not yet become completely rooted after being 
transplanted to a new location a year before. This being the case, all the 
grails, while they did take, developed practically no new wood in the course 
ol the summer, and all their growth buds changed to fruit buds; at the same 
lime. I he ungrafted branches of the three-year-old stock also put forth large 
numbers of fruit buds, which produced the first fruits the next year. Here 
we undoubtedly see an extraordinarily strong mentor influence exercised 
by the grafted cuttings of this very abundantly yielding variety, which in¬ 
duced the three-year-old pear seedling to start fruiting at such an unprece¬ 
dentedly early age. Of course, one has to remember that in this particular 
case the influence of the mentor was further increased localise the stock 
had been weakened by its recent transplanting. Possibly, if it had not been 
lor this last circumstance, that inlluence would not have made itself felt so 
soon, or so strongly; its operation might have been delayed or lessened by 
the opposite inlluence of the individual power of the stock; but manifest 


itself it was bound to. 

5. Besides the above-described method of grafting cuttings, other arti¬ 
ficial factors can also be made to serve as mentors in training young hybrid 
seedlings. Tor example, artificial fertilization of flowers of a young variety 
with pollen of some other, old variety, chosen at will. The change thus 
induced in the properties of the new variety's fruits during several suc¬ 
cessive early years of fruiting becomes something like a habit with 
that variety, so to speak, and afterwards acquires permanence. It is the 
generally prevailing view among horticulturists that fruits resulting from 
fertilization with alien pollen show no change in their outward appearance. 
Actually, this is totally untrue, it is based on a too-superlicial observation 
of hybridization and on the incorrect but generally accepted practice oi re¬ 
ferring to the pericarp as the fruit. 

In reality, the true fruit, that is. the seed forming on the maternal p ant, 
cannot possibly be of the same kind when produced by successful fertiliza¬ 
tion with alien pollen as when it results from fertilization with pollen of the 
same variety. For that matter, the pericarp, i.e., the edible flesh of apples, 
pears and small fruits, always changes too. whether it .greaterorJeuar 
degree, in its outward form and internal structure. And while ... »* " 

this change is indeed little perceptible, in the fruits of 

particularly in their firs, years of fruiting, i, appears in very Pronounced 
form. Apples and pears in such cases become much large , 
rarv. considerably smaller, their colouring grows more Wm«J 
sweeter or sourer, and. lastly, the period of their ripening f ^vanced or 
retarded. And these changes are no, always due solely 
transmitted properties of the male pareni . so (h assU n, c totally 

by both parents or by their ■"■mc.bate nnees o d f . , when 

linrs,’ ?^ing a of r '^'e P new'Bdlofleur-Kitaika hybrid were fertilized with 
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pollen from a hybrid of the Niedzwetzkyana apple. The rest of the changes 
in the hybrid fruit, on the other hand, were altogether in keeping with the 
properties of the male parent. Thus, the fruits were considerably smaller than 
those resulting from self-pollination, their flesh was less juicy and more sour, 
the seeds also diminished in size and lost the diagonal protuberance on each 
seed which is characteristic of Bcllefleur. Ripening time was two whole months 
later than usual. This experiment was repealed in 1915. The results were 
the same. 

Let me quote another example. In 1914, the first flowers were put forth 
by a red-leafed seedling of an Antonovka-Niedzwetzkyana hybrid. Two of 
its dark-red flowers were fertilized with pollen from Hellencur-Kitaika, and 
the rest of the dowers with pollen of its own variety. The difference between 
the two resultant kinds of fruit was as follows. The fruits from selling were 
rather smaller, their rind, flesh, core and seeds were red all through; while 
the fruit which set from fertilization with Bcllcflcur-Kitaika pollen was some¬ 
what larger and the red colouring of the flesh reached only as far as the 
core, while the core itself with its carpels and seeds remained entirely 
white, and seedlings reared from these seeds showed no signs of red pigmen¬ 
tation. 


This experiment too was repeated last year—1915—and the same results 
were obtained. Of course, when working on hybridization, one observes 
such facts in large numbers, but to describe many of them would contribute 
nothing new and would merely be a needless repetition of what had already 
been said. I think these two examples, with the textual description and the 
drawings (done accurately from nature), are quite enough to illustrate the 
changes in hybrid fruits. They also indicate the often quite undesirable 
changes produced in the qualities of a new variety by annual fertilization of 
its flowers with insect-borne pollen from other varieties close by. Let us 
suppose that we have a young hybrid seedling which has begun to fruit: 
and next to it, or at no very great distance, is a tree of some variety with 
inferior fruit qualities, or, worse still, a wild species like the small Siberian 
crab. The influence of pollen from such a neighbour year by year will ob¬ 
viously cause deterioration in the properties of the young variety that has 
just started to bear; and it will be quite natural if, by the time the new 
variety reaches maturity and develops complete stability, this deterioration 
becomes permanent fixed in if. That is why all hybrid fruit seedlings must 
in their first five fruiting years be protected against such influences, why one 
must try to isolate them in one way or another from the harmful effects of 

flowers ITm , "if Sp " ies ncarby - As a ,asl rcsor '- one must cut the 
! e " n ,' C hybrid except for those that can conveniently he protected hv 
hags of white cheesecloth or very fine gauze. 3 

calls for'^e SamereaS r , J he b ™ e ? in « ° f COnS,am varieties, which 
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distance separating them Ironi oilier plants ol I he same species. This could 
most easily he done on. for example. Hie govern men t forestry reserves. 

I*. Besides the methods described in the preceding examples for encour¬ 
aging the development ol desirable qualities in young hybrids and keeping 
haunt til external influences away from them, every horticultural originator 
must carefully watch all changes appearing in any part of a young tree’s 
brandies. 

dependent on whether a particular variation is useful or harmful, one 
must lix it by grafting the deviating branch-portion onto a suitable young 
one-year-old slock, or, on the contrary, eliminate it by pruning that por¬ 
tion. Here is an example: in 1014, the first fruits were borne in my nursery 
by a hybrid of White Winter Calville with Kitnika, and on one branch all 
the fruit was of a particularly attractive starry shape, while on the rest of 
the crown it was of just the ordinary round kind. A trait like this must be 
fixed by making a graft onto a young one-year-old stock with suitable 
qualities. Otherwise the deviating part, being of small size compared with 
the rest of the crown, may rapidly, often enough in a single year, lose its 
outstanding good qualities under the influence of the general constitution of 
all the other branches. Of course, the opposite may happen too, particularly 
if the new hybrid variety hail a latent tendency towards such changes. But 
that cannot be depended* on, it is better and safer to fix the sport variation 
the same year, particularly as removing a single cutting for grafting pur¬ 
poses cannot damage the rest of the branch. 

As to branches with undesirable variations, they must be pruned imme¬ 


diately. 

Speaking generally about fixing such chance and partial vegetative varia¬ 
tions. it has to be noted that they are pretty unstable. As suddenly as they 
appear, so they may disappear without a trace the following year unless 
steps are taken to perpetuate them bv artificial means. On the very lirst tree 
grown from the graft, we shall see that only some branches have the proper¬ 
ties that interest us, while the rest are completely devoid of them. As soon 
as such a defect is discovered, the non-sport branches or portions of branches 
should be pruned at once, no matter how large they may be, and the crown 
built up onlv out of the best shoots and branches, with the sport characters 
most clearly marked. Then, after the tree grown in this way has been through 
at least live years of fruiting, one .nay feel confident that the sport vary,fion 
is sufficiently fixed and may start propagating the new variety b> grafting 

onto NoungsUck . ^ ^ |q ftx |n |he sa ,ne wav all useful trails■ dis- 

covered on hybrid trees, even though they may not cons.i'u«e real *P° • 

whde in texture and flavour of the yellow flesh they actually surpass the 
cede!nxitedthorn commercial variety known as Shafran, for which rea- 
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son I named this new type Michurin Pippin Shafranny. The fruits keep 
splendidly, without spoiling, throughout the winter. The tree is perfectly 
hardy for our parts. In general habit and in the structure of its 11aI crown, 
with drooping horizontal branches, it is exactly the same as Ologerovka. 
The traits and properties of 
this first-rate dessert variety I.' ’ 



reveal that the characters 
of all three types which 
contributed to its origina¬ 
tion have been transmit¬ 
ted to various parts of its 
organism not evenly blend¬ 
ed, but very nearly distinct. 

Thus, fruit shape and ha¬ 
bit of growth have been in¬ 
herited entirely from Glo- 
gerovka, and the texture and 
llavour of the tlesh from 
Rcinette d'Orllans or Shaf- 
ran, while the tree's hardi¬ 
ness, the location and struc¬ 
ture of the fruit buds, and 
also the slightly reduced size 
of the first fruits are evi¬ 
dently due to the influence 
of Kitaika. Then, quite un¬ 
expectedly, this new type 
exhibited the properly of 
(lowering very late, more 
than half a month after our 
local apple varieties: and 
this will, of course, be a 
very valuable asset if it is 
not lost. I should point out 
that, by itself, not one of the 
three progenitor types pos¬ 
sessed this property at all; consequently, it could have appeared either as 
the result of the joint action of all three, or under the influence of latent 
extraneous factors. But in the latter event, this valuable property may 
quickly be lost if these extraneous factors should cease to operate. Accord¬ 
ingly, we must try to fix it; and while it is more than doubtful whether 
this can be done by the usual grafting method of perpetuating sport varia¬ 
tions, yet I have on occasion been able to achieve good results. 

®' In concll, fo n . let me describe an interesting change that look place in 

rielV annenr^ Ga ^ n,ch G ? rnil ^y Beurre pear. Soon after this new va- 

nel> appeared. I sent for cuttings of it and grafted them onto the crown of 


I'ig. 28 . Garnirli-Garnilsky Bourn- fplioto 
from I. V. Michurin’* archives) 
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an adult wild slock, which, I should remark, had not yet borne fruit. The 
lirsl Iwo years, these scions developed the normal amount of new growth, the 
third and fourth they bore large fruits of fine flavour. But the fifth year, 
the new growth of the shoots was no more than half a vershok; and when 
examined in the spring, all of the wood and bark was found to have suffered 
badly from the frost, and the wood denuded of hark was blackish in colour, 
the cambium layer retaining its normal colour only under the buds. In spite 
ol this severe damage. l>oth leaves and flowers developed normally, and fruits 
set. but their size and shape were altered beyond recognition; they were 
only a quarter as large as before, and of the ordinary shape of the fruits of 
semicullivated seedlings. The taste of the flesh and the keeping qualities of 
the fruits, on the other hand, hardly changed at all. In this condition the tree 
lived for another four years. After each winter, the shoots gradually turned 
black and withered away, but the fruit buds on the spurs remained, flower¬ 
ing and fruit-setting continued normally, and only the size of the fruits was 
very small. Finally, the grafted portions perished completely in the course of 
one winter. From this example we see, as I said at the beginning of the 
present article, the extent to which a young variety can change under the 
influence of an adult wild stock and a climate too cold for it to hear. We 
also find an indication here that the fruit buds are not always less frost- 
resistant than the other parts of the tree, etc.; exceptions also occur. One 
comes across varieties whose fruit buds are much hardier than the rest of 
the tree, but of course that already is an exception. 
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HOW TO RECOGNIZE CULTURE CHARACTERS 
IN CHOOSING HYBRID SEEDLINGS' 

The following may serve as such characters: 

1) Relatively greater thickness of the main shoot, as compared with the 
main shoot in the other hybrids of the same cross and age. It is best to make 
the choice not before they are two or three years old. But to the discerning 
observer this character becomes recognizable already at the earliest age of 
the seedling, when it develops the third leaf after the cotyledons. If necessary, 
therefore, the choice can be made also at this early period of the seedling's 
growth. 

2) Relatively larger size of the leaf blade and more wrinkly appearance, 
i.e., a shagreenlike appearance of the upper face, fuller pubescence on the 
underside, the serralure of the margins not so rough and deep, thicker and 
shorter leaf stalk (petiole) with rounder shape of the leaf and denser foliage 
serve as the best indications of culture. But all this, I repeat, is of significance 
only by comparison with seedlings of the same family and of the same age, 
otherwise it is easy to make a mistake. 


Notes from I. V. MichurinN diary.— Ed. 
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3) Greater pubescence of the end of the main shoot, its thickness, facel- 
edness, and tendency to lesser branching should be regarded as the best sign 
of culture. 

4) A good indication in apple hybrids which had cultivated American 
varieties among their parents is the tendency of the leaf blade towards a tri- 
lohcd shape, even if in the slightest degree. 

5) When a seedling out of a group is singled out for attack by insect para¬ 
sites, such as aphids, for example, this may serve as an indication ol I lie- 
superior flavour of its future fruit. 

f>) A fully reliable sign of culture in pear seedlings is the frequency of leaf 
nodes along the stem, without development of side shoots or twigs, and also 
strongly projecting pulvini. 

7) Sprouts with three or four cotyledons, and also with particularly large 
cotyledons, are a good sign of culture. 

8) The colouring of the lower and, particularly, the upper face of the 
cotyledons is reflected in the subsequent colouring of the fruits. The same 
applies to the young shoot—if it is of a dark colour, the fruits too will have 
a deep colouring. 

9) Premature loss of, or partial injury to, cotyledons has a very harmful 
ctrect upon the development of seedlings: the growth is retarded, the shape 
of all parts of the plant deviates towards wild forms; it is therefore essential 
to take good care to safeguard the cotyledons from injury until they have 
completed the process of nourishing the young sprout, when they drop away 
by themselves. 

10) If a seedling completes its growth relatively much earlier than other 
seedlings of the same family and the same age. it is an unquestionable sign 
that this variety will produce summer-ripening fruit unsuitable for storage, 
although subsequently the time of maturation may be somewhat retarded, 
i.e., it may become an autumn and, as a rare exception, even a winter, variety 
(Example: Bellefleur-Kitaika.) 

11) Dense and large foliage is a good reason for assuming that the seed¬ 
ling is of good quality.. 

12) Hie best seedlings grown from round-shaped seeds and distinguished 

™Jr‘ Ck lc f, vcs " llh * ^nate margin represent in the majority of cases 
superior cultivated varieties. 


m ,!!!.,f c , ence ° "■*' C,,ds of " ,c 51,001 and of underside of the leaf 
vear, h gS ° f ?°°t q !!‘ U,y al " ayS devclo P s on ly gradually, in the course of 
fn a ‘ n r y ° ar of ,hc *“ dIin 8'* growth it is manifested only 

n a slight degree. Consequently, in judging on the basis of this character 
the comparison should be made only with seedlin-s thnt ’ 

Otd mid no, with app ,. s of cullivatc y ,J e Z d 'XolrJZ°Z Zll 
Of pear seedlings, pubescence of the shoot and the vonnn f. 
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shortsightedness ami utter crelinisin can one make the absurd assertion that, 
in order to breed new cultivated varieties of fruit trees, the seedlings should 
be reared the same way as wildings lor slock- 

urn; (?) 


INFLUENCE OF THE SCION ON THE STRUCTURE 
OF THE ROOT SYSTEM OF THE STOCK 1 

The following fact which 1 have observed may serve as a particularly 
patent proof that a grafted strain exercises a strong influence upon its stock. 
Several strains of roses were grafted on a bed with wildings ol the llosa 
canina. Among them was a new llosa lulea hybrid which I bred. Three years 
alter the grafting all the roses from this lied were dug up for transplantation, 
and it turned out that, with few exceptions, all the specimens of the graftei 
Rom lulea had absolutely smooth roots, without any branchings and fibrils 
as is usually the case with the llosa lulea on its own roots. At the same tune 
all the grails of the other strains had a well-branched and llbnllons root 
system. Of course, such an example of particularly slrong influence of a 
scion on a slock is an exception. Nevertheless, it is a fact, and horlicullur.sls 
must bear this phenomenon in mind. Even though it may mamfea^t itse'f in 
other plants in a lesser degree, but manifest Itself it will n ' , ‘ c “™ o 

There is now perfect claritv concerning the influence of the sc on on the 
slock and vice versa, of the stock on the scion, and only an utter ignoramus 
will doubt Ilia, such influences exist. The difference between the one^and Hu 
reverse influence depends only on the chance combination of “ 

wimwmmm 

ol adult trees, make a kross • , hybrids between the 

fact W ignorant when i, 

.Te our^earnei^horliculttirisls^realbctl 

ought to refrain from making mappropri • doing lhis or that—slnte- 
thc eirect that Russian horticulturists arc r 8 dn ^ ss . Y ou must admit 
ments they make in order l« und^core h. one musl oneself 

that, in order to have the right to ?*** *L n Jiv accomplished something, 
know enough about the matter and ^^"^ngle new kind of plant 
Ye. we see individuals who I™Leiden.), undertaking to 

(and. even if they did produce one. it "as b> 
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pass judgment on those who have produced several hundred new varieties. 
They even make bold to argue about what they imagine is the wrong way of 
doing the job, always in such eases holding up as an example various famous 
Western botanists who are, in fact, as ignorant as they themselves in the 
matter of breeding new kinds of plants. The fact that these persons were 
outstanding classifiers in botany is no reason to think that they are just as 
outstanding in all branches of horticulture. 

Such a famous botanist may, for example, turn out to be a very pool- 
hand at grafting, in spite of the fact that there is nothing difficult about it 
and any charwoman can be taught to perform it to perfection. After all, no 
one will regard every physician as a good surgeon, nor will an oculist or 
gynecologist be regarded as an authority on the treatment of diseases outside 
his speciality. 

Similarly, all those Tourasses. Van Mouses, Knights and others, judging 
by their works, did not know enough about the breeding of new varieties 
of plants, ami it is extremely out of place, to say the least, to cite these 
botanists as authorities on questions of breeding new plant varieties, or to use 
their absolutely erroneous writings as a basis for judging contemporary 
workers in this field. All the more so since in the writings they have left 
behind there is not a single consistent and complete description of the pro¬ 
duction of any variety, and even if you do find there some fragmentary re¬ 
marks on the subject, you may be sure that their authors, were they alive 
today, would feel ashamed of the mistakes contained in those remarks. 
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MATERIAL FOR THE FORMULATION OF RULES 
FOR TRAINING HYBRID SEEDLINGS 
IN PRODUCING NEW VARIETIES OF FRUIT PLANTS 


Through the kind offices of the most esteemed Grigori Khristoforovich 
Bakhchisaraitsev, and thanks to his correct and just appreciation of the car¬ 
dinal importance of improving our assortment of fruit plants by producing 
new varieties, I have been afforded the opportunity of publishing a number 
of articles on this subject in the magazine Sadouod in the course of 1917. 
In them I shall endeavour to impress upon Russian horticulturists the abso¬ 
lute necessity of devoting prime attention to the work of improving agricul¬ 
tural crops generally and cultivated fruit plants in particular as a means of 
raising the standard of our agriculture. I shall at the same time describe 
several of the more reliable methods of attaining this—methods which I have 
evolved and tested personally, in forty long years of practical work in this 
Held Considering that articles offering guidance on so extremely an impor¬ 
tant branch of horticulture are to appear in print for the first time, and that, 
“ 7 ' ,K ,Cy T based eXClUSiVeIy on ,1,e findings of many years of rc- 

“ ? bc Z OT - * ^ T >,d '° h ° PC " ,e readcr " 8 ive then, due 
attention, for I have written them with the sole purpose of contributing my 
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share to the development of Russian horticulture. My purpose is to discuss 
and help line! a solution for some of the problems of horticulture pertaining 
to llu* possibility of cultivating high-quality varieties of fruit plants in the 
central and northern parts of Russia despite the severe climate there. To 
substantiate my arguments, I shall describe a number of practical experi¬ 
ments, by repeating which any horticulturist can himself verify the unques¬ 
tionable truth of my statements. In conclusion, 1 shall describe some splendid 
new varieties of valuable, highly profitable fruit plants, which I produced 
by crossing the best foreign varieties with our own hardy cultivated and wild 


varieties. 

1 deem it necessary to begin with a brief survey of the state of horticulture 
in our country, particularly of commercial horticulture in Central and 
Northern Russia. Turn your attention, gentlemen, to the present sorry plight 
of our horticulture: all commercial orchards of any appreciable size arc made 
up exclusively of old. low-yielding varieties which produce one harvest in 
two, three and sometimes five years, and. what is more, the best of these 
varieties seldom fetch as much as three rubles per pood on our markets. At 


the same time we import millions of poods of fruit annually from the South 
and from abroad, paying six, ten and fifteen rubles per pood. What a fortune 
this is costing us, and for the only reason that the imported fruits are greatly 
superior in flavour to our own cheap, home-grown product. Besides, the low 
price of our local produce, coupled with the present high cost of labour, and 
the ever-increasing competition of imported fruits, is all but undermining 
native commercial horticulture. Many orchards have fallen into a state of 
decay, while others are Iwing chopped out by their owners because under 
present conditions they cannot be run on a paying basis. 

The situation would be quite different indeed were we to improve, by 
one method or another, our assortment of fruit plants by introducing new, 
more productive varieties. This would multiply profit yields several times 
over and would more than compensate for the most painstaking care of the 
orchards. It would also considerably reduce the harmful effect of foreign 
competition. It is high time our individual horticulturists, and all horlicu - 
tural societies, gave their undivided attention to improving the assortment ot 
native fruit plants. We must realize, a. long last, that for eentur.es see have 
been simply marking time in tins respect.... Tell me, if you can, "hat 
new high-quality varieties have we acquired? What have « addedMoj our 
orchard assortments’ Certainly, our traditional Antonovka. Rorovinka, 
liahushkino, Bessc.nyanka and Tonkovetka -x.sted m our gr 1 
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endeavour we must adapt ourselves to them. Failing that, not only our horti¬ 
culture, but every oilier branch that does not keep up with the requirements 
of present-day life is doomed to perish.... Yet, it appears that our Russian 
horticulturists, and the various horticultural societies, are determined not to 
•heed this. These societies, presumably, were founded for purposes that have 
very little in common with horticulture, otherwise one is at a loss to explain 
the utter futility of their activities. Very likely 1 will be told that I am wrong, 
that practically all our horticultural societies and a great number of agron¬ 
omists make it their prime duty to improve fruit-plant assortments. Rut if 
that is the case, gentlemen, where are the results of their work? Where are 
the new varieties they introduced into our orchards? There arc none, nor 
could there be, for talk and good wishes alone will not produce them. As 
lor attempts at practical work in this field, we know only of negative results. 
And I should add that these attempts failed solely because incorrect methods 
were employed in acquiring new improved varieties. Plants were always 
chosen ready-grown, bred in warm countries where their properties de¬ 
veloped under the influence of favourable climatic conditions. Naturally, 
such alien settlers were not suitable for our localities with their harsher 
climate. The vaunted acclimatization methods, for all their subtleties, are of 
no avail here. All such imported delicate varieties inevitably perished, sooner 
or later, or proved entirely unprofitable because of low yields and deteriorat¬ 
ing flavour. 


I shall not enlarge upon this by enumerating the many adverse results 
that were the outcome of using this method for acquiring better varieties of 
fruit plants. My long years of work have fully convinced me of the useless¬ 
ness of this sort of acclimatization. Instead, 1 shall discuss the only unques¬ 
tionably correct method of improving the quality of our fruit plants. That 
method is to add to existing assortments our own new and better varieties, 
bred in our parts from seeds derived from crossing the best foreign varieties 
with our hardy cultivated local strains and their native wild relatives. 

This method is certain to bring success. I make this assertion on the basis 
of my work on hybridization, which has enabled me to obtain a substantial 
number of new varieties of fruit plants hardy enough for our localities and 
bearing fruit of a greatly superior quality than that grown from old varieties. 
Many of the new varieties can successfully compete with imported plants, 
the reader may have seen a description of one such valuable new sort in my 
reply to the Student Circle of Amateur Horticulturists at the Moscow Agri¬ 
cultural Institute, published in the Sadovod, No. 1, for 1917. The description 
I refer l 0 makes it quite clear that when hybridization is employed, severe 
hi B h nu»m ‘ 0n , S 8re n °‘ a " ; nSUrmOUnlabIc Stacie to the cultivation of 

dcoends . 1 r m OUr T- “ ' as many m “ lak «nly believe. Everything 

depends upon making a well-judged selection of the pairs of plants'to 1 m* 
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lh;il llir l raining regimen lor a young hybrid seedling of a future new variety 
of fruit plant differs greatly from the ordinary care required by young grafts 
ol established varieties that have existed for scores of years. The characters 
and qualities of the young hybrid seedling are only just being evolved and 
their development can easily Ik* made to deviate in one or another direction. 
The development of a certain quality may be weakened, while that of another 
augmented, as desired. When, however, training a young graft of an old 
variety whose characters and qualities have long been developed and are 
lixed. we are dealing with a very stable form which will submit to change 
only with the greatest reluctance, despite the most radical alterations in train¬ 
ing conditions, and then only to a very slight degree, and. in some cases, only 
for a brief period. If. for example, an Antonovka is grafted, the young graft 
will grow into an Antonovka tree possessing all the specific characteristics of 
Antonovka. no matter what the conditions of cultivation are. The only differ¬ 


ence is that one tree may bear larger fruit, another smaller fruit, or on one 
tree the fruit may be slightly tinged with red while on another they may not 
he, etc. It is an altogether different matter with the training ol hybrid seed¬ 
lings. Here the qualities of the future new variety depend almost entirely on 
the training regimen. Subjected to an incorrect training regimen the very 
best hybrid of cultivated varieties is liable to degenerate into a complete 
wilding, and, conversely, by employing proper training methods on a culti¬ 
vated hybrid seedling with rudiments of undesirable characteristics, we may 
retard the development of these bad qualities and. in some cases, even 
eliminate them altogether and thus obtain a good new variety. 

Unfortunately, no useful guidance on the subject is to be found in print, 
not even the briefest, either in Russia or abroad. Opinions expressed on this 
subject are everywhere based on false, entirely erroneous conceptions, most 
of them the result of a loo superllrinl knowledge of the work and mistaken 
theoretical conclusions that have not been subjected to the test_°f 
experimentation. Many such incorrect views are to be found m all our refer 
ence books on horticulture, even the very best, and they are even more 
widespread in gardening journals and various pamphlets. They eomefr* 
the pens of men with little or no experience in breeding ncw vone ies 
fruit plants. Some of the authors are outrightign,aramuses. who take tI nP°" 
themselves to afllrm that breeding new varieties of fruit P 1 ”" 1 * ,s J 
waste of time. or. a. any rate, it is no, difficult work and does no.^requi, 
much knowledge, experience, labour or „ de|(C nds upon 

quire much work. II cun J*ccomf cia , knowledge and, indeed, n 
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oul Russia hundreds of such sorry orchardmen, not just three or four as 
the esteemed M. V. Rylov writes. But all they have to show for their elTorls 
over a course of several score years is a paltry collection of two or three 
varieties, which have by sheer accident borne good fruit and are worth 
cultivating. But the vast majority of varieties obtained by this primitive 
method usually turn out to be of no use whatsoever and only serve to cor¬ 
rupt garden assortments. Naturally, growers of this type, far from making 
any useful contribution to the development of scientific horticulture, in most 
cases cause a good deal of harm by their erroneous views and conclusions. 

In addition to magazine articles dealing with the breeding of new fruit- 
plant varieties, one encounters every now and again pamphlets on the sub¬ 
ject written by persons who have not only never produced a single new 
variety, but who hardly know how to go about this work, as one readily 
learns upon reading the pamphlets. Yet they have the audacity to address 
various gatherings and conferences of horticulturists, and take advantage 
of the ignorance of their audiences to pass judgment—with an air of brazen 
defiance—on the work of men immeasurably more experienced in this field. 
The amazing thing is that no one ever gels up and asks the speaker what he 
himself has done in thus particular branch of horticulture. Has he produced 
a single new variety of fruit plant, even of the most mediocre quality? After 
all, gentlemen, one cannot undertake to discuss such a serious and extremely 
complicated subject without long years of personal practical experience, 
merely on the basis of haphazard information about the work of others. As 
often as not, such information is wrong, communicated in a garbled form 
or misinterpreted. Again, the information may prove to be of no practical 
use at all if, for instance, the experiments were made on plants of distant 
genera. Thus, to cite one example, Mendel s detailed observations of the cross¬ 
ing of different varieties of peas are under no circumstances applicable to the 
crossing of fruit trees, if for the only reason that the development of seed¬ 
lings of annual herbaceous plants cannot be subjected to the influence of the 
numerous factors to which the seedlings of perennial fruit trees are inevitably 
subjected for a period of many years until they are fullv developed (and 
matured). 


Yet, some of these influences frequently completely alter the properties 
of the seedling, causing it to deviate in the direction of one of its nearest 
ancestors. Besides, I have discovered from my many years of observation that 
m most cases the characteristics inherited by fruit-tree seedlings from their 
nearest ancestors through their parents are those which predominated in the 
alter in the year of crossing, and to a great extent they depend on the cli- 

ta a te C of°n r m ***“ ^ ° n * he a 6 e of ,he cross *d P^nts. the 
state of their health and many other factors. Judge for vourself what 

fh<° m ch Can l , here f bC he | re I for l ,he application of pre-calculated percentages of 

of ^aractcnstics wh,ch ,he secd,in S must inherit from one or another 
ot the crossed parent plants in accordance with Mendel s pea laws or in 
keeping with the observations made by others on nettles, corn and flowers* 
* o far very scanty data on observations of fruit trees made from this an«*le 
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Ikis appeared in llic Russian or foreign press. From the short articles that 
have appeared it is well nigh impossible to glean any useful informa¬ 
tion. It was this paucity of information regarding an extremely important 
branch of horticulture that prompted me to impart to my readers the results 
of my observations, made over a course of many years of research in this 
held. 

Of course, like every other pioneer 1 committed some grave errors 
at the beginning of my work of augmenting our assortment of fruit 
trees and wasted much time and energy in vain experimenting with various 
methods of acclimatizing the best ready-grown foreign varieties of fruit 
plants. 1 paid very dearly lor my enthusiastic devotion to Grell's erroneous 
ideas, which caused such a sensation at the time, about acclimatizing 
foreign delicate varieties of fruit trees by grafting them onto such frost- 
resistant. dwarf slock as the small Siberian crab apple, hawthorn and 
ashberry. Subsequently, all this turned out to be a sheer delusion and 
thousands of my trees, grafted in this manner, perished from frost. The 
Grell method cannot alter the properties of foreign delicate varieties and 
render them frost-resistant in the severe climate of our part of the country. 
True, it happened that some solitary specimen of a delicate plant grafted 
onto hardy dwarf stock would live some ten years longer than its brothers, 
which ordinarily froze out in the very first harsh winter, but in the end it, 
too, inevitably perished. Moreover, both in quality and quantity the fruit 
borne by these plants, which survived for a time, was always so inferior to 
what they bore in their own habitats as to make them altogether unsuitable 
lor general cultivation, let alone commercial gardening. Having applied this 
method to over two hundred foreign varieties, with the result that not one 
single tree has survived after thirty-live years. I can most categorically assert 
that acclimatization of fruit plants along these lines can lead only to finan¬ 
cial losses and a waste of time and labour. 1 therefore warn everyone against 
placing false hopes on this method of acclimatization. Some of our 1 orticul- 
uUSS unfortunately, are still enthusiastic followers of th. Gidl meUmdof 
acclimatization, seeking some sort of miracle-working s ,oc k on wh ch any 
delicate southern variety imported from abroad will grow without detr.men^ 
Wasted labour, gentlemen. Before beginning your 

have found out how many of the varieties acclimatized in this ".ay t >>J 
Grell himself, the initiator of the whole business, have survived n > o cow 
and its environs. The sole reason for ^ Iny variety 

change wrought by outside influences. Including all the d, 
ployed by man to propagate plants vegetatnely. i.c., b> g 

,ns r:^r ..,»>• h** = *2 

° f new propc '" 
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ties at the very beginning as a result of the fertilization of the flowers of the 
maternal plant by male specimens of other races (varieties) or even of other 
species arc particularly susceptible to substantial changes of characters and 
qualities, and the less kinship there is between the pairs of plants crossed in 
this way, 1 the greater will the tendency towards alteration lie in the young 
seedlings. Considerable effect in hybridization is also obtained by placing the 
maternal plant, during fruiting, in climatic and soil conditions that arc dif¬ 
ferent from those it was accustomed to. 5 In all such cases the organism of 
the young seedling plant is ousted, so to speak, from the track of natural 
functions customary to the species or variety of its maternal plant. The result 
is that its properties lose their stability; and, subjected to the influence of 
a new environment, the plant gradually adapts itself to it, develops new char¬ 
acters of its own and thus becomes a new variety of fruit plant. The develop¬ 
ment of any given quality in such a new variety depends largely on 
man's ability to devise a suitable training regimen for the young plant, start¬ 
ing with the earliest stage of its conception and up to the first few years of 
fruiting when its properties are definitely evolved and complete stability and 
invariability of all the characters is secured. 

That is why, gentlemen, the simple training regimen for seedlings, ordi¬ 
narily applied to plants, including seedlings of wild fruit trees grown for 
stock, is under no circumstances applicable to the breeding of improved new 
varieties of fruit plants. Otherwise we will never achieve our purpose: we 
will not obtain the desired cultivated variety, practically all our seedlings 
will turn- out wildings, with only a tiny percentage of scmicultivated mon¬ 
grels. I believe that every fruit grower has repeatedly observed this in prac¬ 
tice, and this is the only explanation for the absurd conviction of all grow¬ 
ers that only wildings can be obtained from planting the seeds of cultivated 
varieties of fruit plants. This, they allege, is the result of atavism, that is. 
the generic tendency of all plants to revert to the constitution of the prim¬ 
itive forms of the wild species. But that explanation of our learned horti¬ 
culturists will not stand up to serious criticism. Indeed, can all this be attrib- 

a,avl * m? T . n . ,C ’ if C ' Cry seed,in S "c grew from seeds of a cultivated 
\anet> were trained in an identical environment, with the identical influences 

mate™? aCC,, | ,Cnla, 5*?°" °P° ra,in g which affected the development of the 
maternal variety, and if the seedling nevertheless tended to revert to its wild 

tinn'lhli ' an ° lher m!,,,cr i,nd ° ,,emi 8 h t agree will, theexplnnn- 

oondiHnn. a,avism - Bul 'he creation of such a set of 

cond.Uons arl.flcany, in its entirety and diversity, is out of the question since 

.°[. ,he conditions are totally unknown to man. Consequently in our 
part of the country the seedlings grow up under totally different conditions 

Of course, within one genus. 

For example, the cultivation of imported delimit • 

specimens. 1 ociicate varieties m pots, as dwarf 
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my numerous observations, has very little lo do with atavism inasmuch as 
hardly any seedlings of cultivated fruit-plant varieties really tend to deviate 
structurally in the direction of their distant wild ancestors. On the contrary, 
a certain percentage of the total are merely different variations of the off¬ 
spring of cultivated varieties wasted away due to improper care. As for the 
rest of the seedlings, which really possess traits of wildness, in a large num¬ 
ber of cases this is due not to the influence of atavism but, firstly, to the 
direct ell'ect of fertilization of the maternal flowers by wind or by insects 
carrying the pollen from nearby wild plants,' and, secondly, to fertilization 
by pollen from grafted trees of certain cultivated varieties* which, under the 
influence of the wild root system of the stock, form pollen which has all the 
properties of wild species. Both these statements are fully confirmed by the 
fact that seedlings with wild properties arc never derived from the seeds of 
ungrafted trees of cultivated varieties if their blossoms are completely iso¬ 
lated from pollination by outside varieties. The same is true when such trees 


are used as the male parent. 

As for the very frequently observed appearance of good or bad qualities 
in seedlings, which they inherit not from their parents, but through them 
from their grandparents, both in the male and female line, this phenomenon 
cannot he regarded as a reversion to distant wild ancestors. This is not so, 
because, firstly, the qualities do not go back further than the second genera¬ 
tion and, secondly, because deviation is not confined exclusively to reversion 
to the wild primary species. 

Again, we must boar in mind that all the so-called culture qualities ol 
fruit plants—large-sized fruit, savoury pulp, etc.—have been obtained by man 
only by gradual selection, over a period of many years, of individual speci¬ 
mens cultivated under conditions of extra nourishment as a result of which 
some parks of the plant, or the structure of the whole plant organism, have 
acquired greater succulence. And, of course, it is quite natural that lacking 
this extra nourishment the culture qualities of the plants may gradually dis¬ 
appear, their fruits may become smaller and the taste of the pulp coarser. The 
offspring of such plants will regress even more rapidly in this respect, but 
nonetheless this deviation will not be a manifestation of atavism because the 
structure of seedlings of such worn-out cultivated varieties will differ radica - 
|y from that of related wild species, providing there has been no P° ,,,n « , “ >n 
of the maternal plant by the neighbouring wild plants, or by c u ,l, vated a 
rieties in which the characters inherited from the parents are not evenly dis¬ 
tributed through all parts of the organism. Frequently, in these vanetie 
lain characters may remain latent in some parts of the plant, or dwappear 
altogether, whereas in other parts the same characters may appear n . full 
force. For example, despite the presence of numerous cultural qualities 


. this case we might concede the influence of atavism. expressed in the prefer- 

ence of all cuHiva.ed varieties for wild-p.an, U ,e properties of 

* For example, the pollen of the common Antonova possesses P 

the wild species. 
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varieties in the production of which wild species have taken part directly, or 
even one (but no more) generation ago, one may frequently observe that some 
parts of the plant fully retain the structure and properties of the wild species. 
Consequently, a large percentage of seedlings—sometimes all seedlings—of 
trees of such varieties used as parents are close to the wild species in struc¬ 
ture. As I have pointed out before, a graphic example of this is our well- 
known common winter Antonovka; the pollen of its blossoms, its seeds and 
seedlings all bear the characters of the wild species, which evidently indicates 
that this very old Russian variety originated directly from some form of 
our forest crab apple. A phenomenon leading to analogous consequences takes 
place when one of the parent plants retains the characters of the wild species 
not in the sexual parts of the organism, but in other parts, for example, in 
the small size of the fruits, in the structure and shape of the leaves, shoots 
or, finally, in the structure of the root system. Not infrequently deviations 
of this kind are rcllected in a single branch or in an offshoot of the root 
system, and arc so minute as to escape the notice of the most experienced 
gardener. Nevertheless, this partial deviation may come out in the offspring, 
in the form of numerous seedlings with the structure of the wild species. 
Lastly, it should he remembered that a large part of our fruit trees are grown 
on the stock of wild species, and that the substituted root system has a strong 
influence, if not on all the grafted cultivated varieties, at least on some of 
them, as well as on the structure of the seeds and the seedlings obtained from 
them; this causes their structure to deviate in the direction of the wild species. 

Another thing to be taken into account is that generally in many of the 
seedlings of the very best cultivated varieties of fruit plants the culture quali¬ 
ties are so indistinct in the structure of the plant during the first years of 
growth that the inexperienced observer can seldom distinguish them from 
ordinary wildings and, consequently, in most cases they arc mistakenly classed 
us such. This mistaken conception springs from our reluctance to realize 
that both in outward appearance and in structure the parts of the young 
plant organism cannot acquire the forms which they ordinarily develop only 
gradually, over the definite period of time which every variety requires to 
reach maturity. Just as a young child cannot have the same appearance as 
its parents, but merely bears a faint resemblance to them, one cannot ex¬ 
pect to find in a young seedling a strong resemblance to its parent plants. 
For instance, the leaves of a young seedling, in the first years of its growth, 
arc always much smaller and thinner and the margins much more serrate, 
while the underside of the leaf blades is covered wjth hardly discernible down 
(in apple trees); the rare network of the veins is not so clearly outlined, 
the shoots are much thinner, seldom covered with a light down, and then 
only at the very ends; the lateral branches are short and often take the 
form of prickly thorns, etc. Given proper training by man, all these seem¬ 
ing external defects of young fruit seedlings disappear gradually as the 
years go by. Again, man can considerably reduce the length of time required 
for such improvement and greatly increase its degree. It should also be noted 
m this connection that in all fruit trees the seeming defects in structure men- 
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tioncd siIhjvc disappear gradually, only as the tree adds parts in the succeed¬ 
ing years, and are retained almost without change in the lower, previously 
formed, parts of the plant for a very long time, sometimes forever. This call 
easily he seen by examining the structure of offshoots from the root neck 
ol an adult fruit tree grown on its own roots from seed. Offshoots from the 
root neck of an old ungrafted tree unfailingly undergo all the changes in 
appearance, from the time they are sprouted until complete maturity, in 
exactly the same manner as this now adult tree did in its youth. That is the 
reason why in the reproduction of a new variety of fruit tree by grafting or 
planting cuttings. I must warn against using cuttings taken from the lower 
branches, or. especially, from the offshoots of the root neck, except when this 
new variety has been grown from a shoot or from a rooted cutting taken 
Irom the upper part of another tree of the same variety, usually grown from 
seed. It these conditions are not observed, i.e., if cuttings or buddings are 
taken from the lower part of a seminal tree of the new variety, the result 
will be an entirely different variety of much lower quality than the one 
selected for propagation. The above is applicable to all pome trees— 
apples, pears, mountain ash, etc. There are rare exceptions among the stone- 
fruit trees, as, for instance, several kinds of Heine Claude, sour cherries, 
peaches and apricots, particularly among the seedlings of old varieties prop¬ 
agated exclusively by planting seed. 

Similarly, the first fruit borne by trees of new seed-grown varieties must 
be regarded as a newly-developing part of the young plant organism; the fruit 
improves in appearance and taste only gradually. The lirst fruiting often 
yields very small, coarsely coloured and not infrequently poorly-flavoured 
pulp. Only with years of growth and a proper training regimen does the 
fruit develop to a size normal for cultivated varieties; its flavour and storage 
qualities improve with every passing year so that often an early summer 
variety develops into a winter variety whose fruit preserves its freshness 
throughout the whole of winter. Hut such progressive improvement can be 
attained only by a correct training regimen, otherwise most of the seedling's 
trails deteriorate under the influence of diverse harmful factors, mainly, in¬ 
sufficient nourishment. 

Indeed, I believe that atavism has absolutely nothing to do with the cases 
1 have cited of wild seedlings growing from seed of cultivated varieties. The 
explanation is quite different and simple. It stands to reason that in enumer¬ 
ating and describing the causes for the appearance of wild seedlings from 
seeds of cultivated varieties it is not my purpose to dispute the influence of 
atavism in general. That would be very improper on my part and would 
serve no useful purpose. The only purpose of my description is to help the 
reader understand the real causes of this phenomenon and teach beginners 
in hybridization how to avoid the numerous failures which nearly always 
accompany practical experimentation, and particularly the difficult work o 
propagating the young, new varieties of fruit plants they have created. I 
would therefore request the reader to regard my writings on the subject 
only in this light. Cognizance should be taken of the cases of possible failure 
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1 have enumerated, and of its real causes. It is particularly important for 
every novice in hybridization and plant training to exercise the greatest care 
in the selection of parent plants for new varieties, as well as in the reproduc¬ 
tion of existing new varieties. Unless this is done, the very best varieties, if 
bred and propagated by persons possessing insufficient experience, far from 
improving our assortments, can easily corrupt them. 

Unfortunately, not only the amateur, but the trained professional orchard¬ 
man too, both here in Russia and abroad, is utterly unaware of the harm that 
can result from the activities of persons lacking sufficient experience in breed¬ 
ing and propagating new varieties. I shall enlarge upon this aspect in sub¬ 
sequent accounts of my observations; at present I wish to draw a number 
of conclusions from the foregoing concerning more or less correct methods 
of breeding new varieties of fruit plants. 

1. In selecting plants for the role of propagators one should as far as pos¬ 
sible give preference to strains derived from manifestly good cultivated varie¬ 
ties, i.e., varieties which had no wild forms among their parents, for other¬ 
wise the influence of the wild forms may manifest itself in the transmission 
of poor qualities to the grandchildren. 

2. My observations of numerous hybridization experiments reveal a tend¬ 
ency of hybrid fruit plants to inherit the properties and qualities not from 
the parent plants but, through them, from their grandparents. It is desirable, 
therefore, in selecting varieties of plants for crossing to know the properties 
and qualities ot their parents, for this may prove of great value in plan¬ 
ning, at least approximately, the qualities desired in the future new hybrid 
varieties. 


3. In replenishing the assortments of fruit plants in our orchards we 
should introduce only varieties whose qualities, properties and productivity 
are greatly superior to those of the old local varieties. The new varieties 
should have as their chief merits a complete resistance to local climatic 
conditions; in particular, the aerial parts of the plant should be completoly 
resislant to winter frosts, and the blossoms should be able to endure 
morning frosts in late spring; hence, preference should be given to late- 
blossoming new varielies. The bark on the trunk and branches should be 
able lo withstand sun-scorching. It is not desirable that the new varieties 
make too great demands with respect to soil composition; also, preference 
should he given to varieties whose leaves and fruits are more resistant to 
rust, blemishes, rot caused by parasitic fungi, and to pests. The yield should 

fruH should h i “"""“I’ 0nd b0 "' in naV ° Ur ° nd Seneral appearance the 
n I- ?• d b , 1 rcpea1, su P er,or "> ">*» produced by old local varielies 
riven m w" ? f qUal ."‘? S ,s absolu,cl >' unnecessary here. Preference should be 
stand loned T Var ^" ei wUh fruit " la * good keeping qualities and can 
mere-Jn 8 r anc t ,rans P or,a,1 ° n i <hese varieties are more profitable com- 

nrm,; 
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4. A ml m>. in order lo produce new varieties possessing the above-men* 
tinned qualities we resort to hybridization, i.e., to the artificial crossing of 
selected pairs of plants of different varieties. From the seeds derived from 
such crossing we grow a seedling of a new variety; to improve the taste and 
appearance of the fruit of the future new variety we select one plant of the 
pair to be crossed from the best foreign varieties, and to impart to our new 
variety maximum resistance to local climatic conditions we must choose the 
other plant of the pair from the hardiest local cultivated varieties. If no 
varieties suitable for the purpose are available, we should choose a plant of 
a local wild species, or, finally, as a last resort, we might use plants grown 
locally from seed received from colder areas. In selecting the variety of the 
second plant of the pair to be crossed, preference should be given to plants 
which, while possessing marked frost resistance, will exert the least influence 
on the desirable qualities of the hybrid, and will not alter them for the 
worse. The plants chosen should be generous bearers and should -possess 


other useful qualities. 

5. If plants of wild species must unavoidably be used for crossing, espe¬ 
cially those from a colder habitat, they should be chosen at a young age, in 
their first year of blossoming, so as to diminish the tendency, so potent in 
wild species, to hereditarily transmit all their properties to the hybrid. 

C>. On the basis of repeated, and therefore thoroughly tested, experiments 
in selecting strains of fruit plants for crossing In our part of Central Rus¬ 
sia. I recommend the following varieties: 

I. Apple trees. In crossing with the best foreign varieties I have found our 
cultivated Kitaika most suitable in all respect* for imparting to the future 
hybrids maximum resistance powers; it produces hybrids of high frost resist¬ 
ance, abundant yields and does not exert a negative influence on the flavour 
and size of the hybrid s fruit. By crossing the cultivated Kitaika with selected 
foreign varieties I have produced the following new winter varieties of high 
quality apples: Belleflcur-Kitaika, Borsdorf-Kitaika, Calville-Kitaika, Kane i - 
Kitaika, Shafran-Kitaika, Pippin Shafranny. Michurin Pippin. Pippjn Rec¬ 
ord and several less important sorts. It should be no,cd */”^cu tivltecl 
of these high-quality varieties are much superior to our established C1 

varieties of apple in resistance, size of fruit, flavour, gcnc ™' ,!£!!. Darls 
and yields. I have also bred hybrids for cultivation in more r »rher> P ‘' ■ 
than ours by crossing the Kitaika with highly IMM>M ° ld “ 

grown in the orchards of Central Russia. The resultant var.e»« are An o 

novsknya Kitaika, Arkad-Kitaika. Kitaika A^^Xrs T^^quality of the 

Kitaika. Rcinette-Kitaika. Yaichnaya Kda.ka and o,he 

fruit of these var.et.es .s as good as or _ -U ^ or( . much 

own old cultivated var.et.es but the fru.t -s i g ^ ^ |hc hybrld 

more resistant to winter and spring frosts. 


' Later Michurin described Ibis 
* There is reason lo believe that 


rielv under the name Sbampnnren-Kilaikn.-Ed. 

rhurin subsequently renamed Ibis variety P>PP« - 


Kitaika.— lid. 
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varieties which bear large fruit, there are some quite good ones that bear 
small fruit, for instance, Kitaiskava Dessertnaya. Aromalnaya Kitaika. Zim- 
naya Kitaika. They are of value only to the northernmost apple-growing 

arC Very interesting and in the highest degree useful from the scientific stand¬ 
point are the crossings I made of several cultivated varieties of apple with the 
long-known red-leafed Niedzwctzkyana apple. The seedlings obtained from 



Fig. 29. Bcllclkur-Kitnika jlrom I. V. Micliuria's archive*'. R«mIikc<I 


the hybrids, from the earliest moment of their development from the seeds, 
made it possible to see and observe the gradual development of the heredi¬ 
tarily transmitted characters of the parent plants to their offspring by the 
different degrees of red colouring of all the parts of the seedling, beginning 
with the cotyledons and ending with other parts when they are com¬ 
pletely developed in the plant at a riper age. All this can easily l»e seen even 
by *he most inexperienced observer, by a neophyte in hybridization, owing 
to the red colouring of the leaves, shoots, bark and wood.* the similar colour¬ 
ing of the roofs, blossoms, rind of the fruits and. lastly, by the colouring of 
the very flesh of the fruits and their seeds. In addition, by these observa¬ 
tions one can most easily, quickly and, chief of all, surelv demonstrate the 
utter unsoundness and inapplicability to the hybridization of fruit plants of 
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llu- cclcbrnlcd Mendclian pea laws, which have been so insistently recom¬ 
mended to us by our horticultural scientists, who actually have proved to be 
ullrr ignoramuses in the matter of hybridization. Any amateur horticulturist 
may easily convince himself of the correctness of this conclusion of mine if 
he repeals my experiments in crossing the Nicdzwetzkyana with any culti- 
\ aleil variety <>1 apple in his own orchard. 

Hy crossing the red-leafed Niedzwelzkyana apple, which, by the way, is 
not hardy in our parts of the country, with certain cultivated varieties, I have 
produced several very hardy varieties with large-sized fruit which keeps 
Iresh all through the winter and spring. The colour of the rind is very dark 
red and if the plant is self-pollinated, the very flesh of the fruit is an extraor¬ 
dinary dark red all through; on the other hand, if the blossoms of Nied- 
zwelzkyana hybrids have been pollinated by other cultivated varieties, the 
flesh ol the fruit is either slightly tinged or remains pure white, depending 
upon the male parent’s Individual power of hereditarily transmitting its 
properties. In the spring, when all the trees of these hybrids arc in bioom, 
they present a spectacular sight, with their big purple blossoms against the 
dark-red background of young foliage; they remind one of some tropical 
plant of rare beauty. At first glance, some visitors to my nursery took them 
for magnolia, others thought that they were an exceptionally tall arboreal 
variety of azalea. Fruit from the first Niedzwelzkyana hybrids is only of 
average flavour, and should be classed as cooking apples, and as such they 
will be found extremely useful. The first Niedzwelzkyana hybrids were ob¬ 
tained by crossing with our common Antonovka: two Niedzwelzkyana apples 
produced fourteen seeds: seven of the seedlings derived from them had red 
leaves, while the other seven had ordinary green leaves. Thus, from the 
former I got seven red-leafed varieties, which I named: Paskhalnoyc,' Kagor. 
Ilubinovoye, 1 2 Azalea, Visanl. Delskove. As for the green-leafed hybrids, I got 
only one variety, but an excellent dessert sort which kept from September 
to April. 1 named it Arkad Zimny because of the extremely sweet flavour of 
its fruit. I crossed these first hybrids again. Ibis lime with the best, choice 
cultivated new varieties of apple trees. They pollinated the blossoms of Belle- 
lleur-Kitaika and Pippin Shafrannv. A very interesting phenomenon was 
observed here—up to twenty per cent of the seedlings grown from the seeds 
derived from this cross were coloured a dark red all over, even darker 
than their grandmother, the true Niedzwelzkyana apple tree. Of these 
hybrids from the second crossing four varieties have been selected so far: 
Bcllefleur Purpurovy. Pippin Bagrovy, 3 Trilol>ed Bcllcfleur and Belleflcur 

Hugosa. .... . | • 

Of late a Mongolian semicultivated variety, called Saioli in its native land, 
which produces long pear-shaped fruit said to have good flavour, has been 


1 Later I. V. Michurin renamed Pashkhalnove Anti-Paskhalnoye. Ed. 

* [n Michurin s taler works the Rubinovoye variety is described under the name of 

Ynkhonlovoyc.—Ed. _ 

3 Later Michurin renamed Ibis variety Pippin BaRryany— Ed. 
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introduced into cultivation and I have acquired samples from various places 
to make tests. The trees have proved fully resistant in our parts, and there¬ 
fore crossing this rare variety with cultivated varieties of apple should prove 
highly interesting. Unfortunately, my type specimens of Saioli have 
not yet blossomed and I have so far only managed to obtain a vegeta¬ 
tive hybrid between a Saioli and a new Bdlcflcur-Kitaika variety which 
bears large-sized fruit. We shall find out about the qualities of the new 
variety later. 

As for the small Siberian crab apple, which the late Grell introduced into 
our orchards for cultivation, and its variations, 1 positively recommend that 
this species be expelled from the orchard of every plant breeder in our local¬ 
ity, for this Siberian native does much more damage than good whether used 
as propagator or as stock for reproducing new varieties by grafting. True, 
hybrids obtained by crossing cultivated garden varieties with the small Sibe¬ 
rian crab begin to bear fruit very early, sometimes the fourth or fifth year 
alter germination from the seed, and their yield is very large, but in the vast 
majority of cases their fruit is very small, rather like midget Kitaika apples, 
and the flavour of the pulp Ls almost always poor. 

Young new varieties grafted onto the stock of Siberian crab usually dete¬ 
riorate, for they arc unable to withstand the extremely energetic influence of 
this wild species. The result is that the structure of the new, still young, 
varieties alters for the worse, their fruit becomes smaller, the taste of the 
flesh becomes much coarser, etc. I noticed the same phenomenon, although to 
a much slighter extent, when several of our old orchard varieties were graft¬ 
ed onto Siberian crab stock and. whatever partisans of this stock may say. 
I, for one, simply see no reason for preferring it to seedlings of our cultivated 
Kitaika apple tree, an excellent stock in all respects, particularly since the 
trees grafted onto Kitaika are not a bit less frost-resistant than trees grafted 
onto Siberian crab stock. 


I recommend the following for hybridization purposes as the most resist¬ 
ant of local cultivated varieties: Bely Naliv, small-sized Grushovka Moskov- 
skaya, Anis and all the variations of Skrizhapel. This latter variety, although 
not distinguished by the marked resistance powers of the former strains 
produces the largest number of hybrid seedlings with the best culture prop¬ 
erties when used as the maternal plant. 

Besides, ordinary Skrizhapel seedlings arc the very best stock, both for 
young varieties which are still pliable, as well as for all our old cultivated 
var.et.es of apple trees. Fruit of the trees grafted onto Skrizhapel seedlings 

kZn ,l""° ra ' CS T q '! a,Uy: 0,1 ,he con,rar >- in many cases it has been 
known to improve. Another consideration: trees grafted onto Skrizhapel seed- 

e«mol 11 particular about the composition of the soil, so that, for 

Snd nm r?r y CaSUy a‘r ,ransplan,cd used orchard land having 
thick an<l not yet decomposed layers of manure, which apple trees grafted - 
on other stocks simply cannot endure. 8 

will! HaVe ^'“ ined se y cral ver y 8°od hybrids by crossing foreign varieties 
Ur °' d ' OCal c " IUva,ed s,rains of apple trees. Thus, from the seeds 
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<>l our Anlonovka whose blossoms were pollinated by Ananas-Reinette, I man- 
aged lo obtain a new variety, true, only one, but excellent in all respects and 
very productive, which I have named Slavyanka. It bears beautiful fruit of 
line flavour which keeps well all through the winter, and sometimes till the 
new harvest. The tree itself is very hardy and a generous bearer. Another 
new variety, Knyaz Truvor, 1 obtained from seeds of Skrizhapel and polli¬ 
nated by Blenheim Reinette, possesses qualities almost as high. Still another 
hybrid is yellow-flesh Anlonovka Shafrannava. 

Mention should also be made of the excellent new varieties, already 
known to many who buy from my nursery, which I produced by fixing the 
accidental qualities of sports and vegetative hybrids. Among the first is a sport 
of Anlonovka Moghilyovskaya Belaya, which difTers from Antonovka in 
hearing exceptionally large, pure white fruit weighing up to 600 grams; I 
have named it 600-gram Antonovka. Of the vegetative hybrids I have bred, 
a variety outstanding for the fine flavour and good winter keeping qualities 
of its fruit is Reinette Bcrgamotte. 

A detailed description of these varieties, as well as of many others I have 
produced, mention of which the reader will find in subsequent articles, will 
|,e given, with pictures of the fruit, sometime this or next year (at the end ol 
inv series of articles if. of course, the editors of Sadovod think it desirable to 
print a description of this kind on the pages of their magazine, concerning 
which I request them to publish their reply in an early issue so that I may 
have time to prepare the descriptions). 

II. rears. I have not succeeded in discovering a single locally-cultivated 
variety, or local forest wild plant, possessing sufficient hardiness and other 
properties lo make it fit for use as a propagator. All crossings gave very 
unsatisfactory results. One example is the Tonkovctka. comparatively the 
most resistant pear we have. Contrary to all expectat.ons Us hybrid. ob¬ 
tained by crossing with foreign varieties, with very few exceptions, proved 
non-resistant to the rigours of our winter. In most cases hybrids derived 
from different combinations of crossed pairs bore «nallfrutU with MpM. 

arrsrs. sasJts =K 

Tlf. r.tt.d fruit or ,1.1. ‘ZT 

at usri 

. Michurin-s later work, this varWy is described under the name Truvor.-f-d. 
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matures in the summer, quickly grows overripe, becomes very mealy and 
absolutely unfit for use. One of our very old varieties of pears, Tsarskaya, is 
noted for hardiness and productivity. When crossed with the American Idaho 
variety a quite hardy variety of Bergamotte was produced which I called 
Andreyev Bergamotte. 1 The dark green round fruits of this variety are very 
sweet and have a marked tang; the pulp is juicy and there arc no carpels 
or other hardenings in the core of the fruit. It ripens at the end of summer 
and cannot keep long. 

Of the other crosses of the Tsarskaya pear over a fairly long period of 
lime I succeeded in obtaining only one variety, but that a really valuable one 
for our parts because it is hardy and has good winter keeping qualities. I 
named it Pobeda; its fruits are average size, bright yellow beautifully tinged 
with red, and have a sweet, rich pulp which easily keeps fresh till spring. An 
especially noteworthy thing about this cross is that the general appearance 
of the aerial parts of the hybrid plant, and in particular its whitish 
downy leaves, differ radically from both the parent plants, evidently because 
the parent plants were merely the agents for the hereditary transmission of 
their own parents' properties to the grandchildren. Of the old Polish culti¬ 
vated varieties of pears I shall mention Sapczhanka, whose seedlings, when 
properly trained, produce a considerable percentage of variations of the 
maternal form with fruit of good quality. From Sapczhanka seedlings I have 
obtained a very good-flavoured variety which ripens before all other va¬ 
rieties of pears; I have named it Bergamotte Novik. A rare quality peculiar to 
this variety is the ease with which it propagates itself from stool shoots. No 
changes whatsoever have been observed in the quality of the fruit of trees 
grown from the shoots. Bergamotte Esperen, a well-known foreign variety, 
has proved a first-rate maternal plant. The seedlings derived by crossing it 
with other varieties produced a number of hardy Bergamotte varieties which 
ripen in the autumn and bear large-sized fruit of quite good flavour. 1 have 
one of them down as Russian Esperen. 

In addition to the varieties enumerated above, I tried several more of our 
cultivated varieties, among them Voshchanka, various Limonkas and about 
five variations of our wild forest pears, but the results of all these experi¬ 
ments were in many respects most unsatisfactory. The fruit of the hybrids 
and crosses did not develop a good flavour and, in addition, their chief short¬ 
coming was early summer or autumn ripening and lack of storage qualities. 
As it happens, the most serious shortcoming of our assortment of established 
varieties of pears cultivated in the orchards of Central Russia is the absence 
of hardy winter strains. All our old varieties, without exception, ripen early 
in the summer, spoil easily and are therefore absolutely unsuitable for more 
or less distant transportation. The result is that thev alwavs fetch a verv 
low price on the market. The only pears obtainable in the winter months arc 
winter varieties imported from the South or from foreign countries, and 
" C pay a terribly high price for them. That, too, is why practically all 

1 Later this variety xvas renamed Surrogal Sakhara — Ed. 
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Central Hiissian growers avoid planting a large number of pear trees and 
coniine themselves lo a bare minimum of a dozen or so Irees, though they 
do grow a fairly large number of apple and oilier fruit plants. 

This state of fruit growing in our parts of the country prompted me to 
undertake a long, thorough and persistent search for a variety of pears that 
would endure our frosts and, when crossed with foreign winter varieties, 
would produce some hybrids of the hardy varieties of winter dessert pears 
we need. And. at long last, after many years of unsuccessful experimenting, 
I finally achieved the goal set. Only in recent years, by employing a varia¬ 
tion of the wild Ussurian pear, did I manage to find a suitable progenitor. 
By crossing this extremely frost-resistant species with the best foreign 
varieties, 1 have now obtained several new varieties of winter pears fully 
capable of enduring our climate; their fruit is of excellent dessert quality. 
I grew the trees of this wild Ussurian pear from seeds received from north¬ 
eastern Manchuria and I crossed them the very first year they blossomed. 
1 learned later that the Ussurian pear which I used as the maternal plant, 
yields small, inedible fruits which ripen in the early summer and spoil im¬ 


mediately after picking. Despite this I obtained three excellent winter varie 
lies of hardy pears from among the first hybrids grown by crossing the 
Ussurian pear with Beurr* Diel. One of them, the Michurin Beurrd Zim- 
nava. was described in my reply to the students of the Moscow Agricultural 
Institute, published in the first issue of Sadovod for this year. 

In drawing the reader s attention to the successful results of this cross¬ 
ing, I must point out that in the given combination of propagated plants, 
the wild Ussurian pear, which was used as the maternal plant, hereditarily 
transmitted to its offspring only its resistance powers without exercising any 
particularly negative effect on the properties and qualities of the fruit in¬ 
herited from Bourn* Diel. This is evidently to be explained by the fact that 
the crossing took place the first year the young Ussurian pear seedling 
blossomed, before it had developed the potent power of hereditarily trans¬ 
mitting its properties, so marked in all wild species of fruit plants. Besides, 
in this case the power of hereditary transmission was also weakened by the 
radical change of environment, in which the young seedling developed, for 
both soil as well as climatic conditions in our parts differ greatly from those 
of the Ussurian s native Manchuria. If a wild species of a riper age is used 
as one of the pair of crossed plants the results obtained are far less satis- 
factorv; this was confirmed when 1 crossed the same pair of parent plants 
three vcais after the Ussurian pear first blossomed, i.e., when it was older. 
All the seedlings of this crossing bore poor-quality fruit that ripened early 
in the summer. Apparently Ihc inlluoncc of the wild Ussurian pear had grown 
so much stronger by then that it predominated over the cultivated Beurri 
Diel s power to transmit its characters by heredity. About eight years ago 
the seedlings of another natural variety of the Ussurian pear one with 
edible fruits, began to blossom in my orchard. This semicultivatcd, also very 
hardy variety will, I think, be even more suitable for hybridization purposes 
in our area; we shall know for certain in the near future. At present, th 




I'll!. .10. Severnaya quince mother tree in I. V. Michurin'ft nursery 
(Iruin I. V. MirliuriuS arrhivesi 


Unfortunately, I did nol manage l« save the tree?, and they were not listiu 
in Struss catalogue. Nor did I encounter this variety in the catalogues o 
other Hussian and foreign firms 1 knew of at that time. 

Now I propose to discuss the selection of types of stock for propagation 
new varieties of pears by grafting. Almost all gardenisls. not only the ordi 
nary amateur, but the trained horticulturist too, lake the very mistaken viov 
that the kind of slock used for new varieties does not reailv matter as i 
usuaHy the case when reproducing old varieties of fruit plants l.v grafting 

, n ' 8 '™ b . t ; i f, 1 ,r " ,rr | hp ' "l>™' "luH I said a. Hip hPRinnin, 

“ r,,c|p: AI1 l""S-*slal.l. s |icd varieties have alreadv developed in llieii 

dXe' oT T.” ; ,C S,a l! ili,y aSainSl <liV<,rSC OUlsi,Ic iniluenees. lienee, the, 
ano her^ Und'f ^>1 V or do not ehan K e a. all. when Rrafled on to one o, 

nrneess of , ° • i i , C ° r ' a "‘ > oun « which are still in | h . 

I Of acquiring stahihly of properties may easily sner.mil. to the in 

1 From the I.cvitskv nursery 


seedlings are still young and have not yet begun to hear fruit. It would be 
extremely interesting to use lor hybridization pears of tin- scmicullivntcd 
variety called Hurakovka 1 which hears fruit with dark-red flesh and has 
other characters similar to the Nied/.wctzkvana apple tree. Towards the end 
of the ‘eighties I procured specimens of this pear from Struss, tin- Kiev 
gardening supply firm, which has gone out of business a long time ago. 
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11 nonce ol I In* slock and change for the worse, forming a so-called vegetative 
hybrid will* the .stock. One must therefore be extremely cautious in selecting 
slock lor young new varieties. Hardly any of the seedlings of wild species 
ot fruit plants, and no adult trees of old cultivated varieties grafted on to 
wild slock, are suitable for grafting young varieties, and sometimes the latter 
impair the qualities of the fruit of the young variety even more than the 
former, because of the influence of the powerful root system of the wild 
slock. 

Mv numerous experiments show that the best stock lor young varieties 
of pears is quince, because in many cases it improves the flavour of the 
fruit, increases their size and gives them a good fragrance. A new hybrid 
variety of quince, 1 more resistant to frost and to the comparative aridity of 
the soil in our parts, which 1 bred by crossing the wild Transcaucasian quince 
with a scmicultivated variety from Saratov Province, has proved particularly 
suitable for this purpose. If the young variety of pears to be propagated is 
incompatible with the quince stock, which, as all gardeners know, frequently 
happens when grafting old varieties of pears, then so-called intermediate 
regrafting with another variety should be employed, i.e., first a variety wluc 1 
grows well on quince should lie grafted on to it. and the next year the variety 
which grows poorly when grafted directly on to quince should lie grafted 
onto a shoot sprouted by the first graft. Satisfactory results can also be ob¬ 
tained by grafting young varieties onto the seedlings of cdlivatcd var e, ^ 

chiefly Bergamotles. like Sapczhanka and our Bergamolle Krasny. Adult but 
own-rooted trees of new cultivated varieties grown from seeds are ’ very ' auit 
able for this purpose too. Many hybrids produced by crossing the 
cifolia Pall, pear with cultivated varieties arc particularly suitable because o 
their ramified root system and large number of root fibrils. 

First published in 1917 in 
Sadouod, No. 3 

ALTERATION OF PROPERTIES OF A HYBRID 
BY GRAFTING ON A GIVEN STOCK 

, have noticed on many occasions that takers 

seedling are grafted for the first lime \ tic' ”“™ same editions with cuttings 

much smaller than in 6 rafls n * a ® variety. The difference is sometimes 
from plants formerly grafted J newly-bred variety 

very great indeed There has* even.bee » -es^hen the ^ ^ 

completely resisted grafting oronyfi p ' succeM f u i|y.grafted 

however, grafts made with *"£"*1 rccnla ge of takings, and this percent- 
individuals yielded a much high pe g [vegetative] generations of 

age kept gradually increasing m three or lour i 

grafts. 


i Michurin called this 


variety the Severnaya quince.—Ed* 
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From this it clearly follows that in one way or another the new variety 
adapts itself, becomes habituated to grafting and, consequently, there inevi¬ 
tably occurs an alteration in it. This seems to be an indubitable deduction, 
and there is, furthermore, no guarantee whatever that the alteration will not 
extend also to all the qualities of the fruit in the new variety. That is why 
a young variety, in the first years of its propagation by grafting, must be 
grafted on seedlings of superior cultivated varieties. 


In general, it is necessary always to bear in mind that in many new 
varieties of fruit trees raised from seeds the quality of their fruit is perfected 
only gradually, improving in the course of several years after they have 
begun to bear fruit, and such improvement can only take place on their own 
roots or when they arc provided with a suitable own-rooted stock distin¬ 
guished for some outstanding property sought for in the given case, for ex¬ 
ample, particularly high fertility, large size of fruits, their better colouring, 
better flavour, or frost-hardiness of the tree. By providing such a slock we 
can in many cases make good the deficiency of any one of these qualities in 
the new variety, bend its alteration in the direction we require. Conversely, 
should we begin to graft a new variety which has not yet attained full matu¬ 
rity on wild stock, the result will quite naturally he that, in the grafted indi¬ 
viduals, not only will the development of the qualities of the new variety in the 
direction of their improvement be arrested, but in the majority of cases these 
qualities will inevitably deteriorate under the influence of the inferior qualities 
of the wild stock. I emphasize here the phrase, ‘ in the majority of cases," 
because it may happen, by way of exception, that some solitary graft will 
improve its qualities even on a wild host. But this will be a very rare occur¬ 
rence, and we cannot therefore lake it into account. The reason for such an 
occurrence is an accidentally suitable combination of the properties of the 
slock with the grafted variety, when the mutual action of the properties of 
the stock and the scion produces some new good quality in the new variety; 
for example, the wild stock might have possessed the quality of particularly 
abundant fertility, even if of fruits small in size, and in the variety grafted 
on it there might have existed a combination of properties of such a kind 
that the influence of the wild stocks quality of fertility could be expressed 
in the grafted variety in an enlargement of the size of the fruits, while the 
other bad qualities of the wilding might have met with strong resistance, and 
their action therefore did not manifest itself in the grafted variety Such 

of “mn. P ^T nU ’ n ?' ° nl> ’ ,he , ° ,her " a >' round ' 1 have even observed in cases 
of A e °.° d cul,iva,cd varie, y *«* used as slock with Ihe aim 

of indncmg a m,>r c Miens,ve development of Ihe same new variety in a belter 
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word lo In* round in Ihe literature on horticulture. In an exceptionally large 
and beautiful fruit of a Kandil-Kitaika, a variety which I have bred, all the 
six seeds proved to he of perfectly round shape, such as may now and then 
he found in apples of other varieties. The branch which bore this fruit was 
situated in the midst of dense branches of a neighbouring pear tree. It is 
possible that this fruit set under the influence of pollen from the pear flowers, 
°wing to which the shape of the seeds changed, although in the outward 
habit of the seedlings produced from these six round seeds I could detect no 
character which would incontrovertibly show that the structure of any part 
of their organism was in any way influenced by the action of the pear pollen. 

Besides, it has never come lo my knowledge whether mongrels of sexual 
origin between apples and pears are at all possible. As for vegetative crosses, 
my observations show that such do happen, even though rarely, as the read¬ 
ers may see from my description of a new apple variety I produced, under 
the name Rcinettc Bergamot I e, which was printed in the magazine Vcslnik 
Sudooodstrn, Plodoondstva i Ogorodnichestva for 1907. 1 2 Now, in the given 
case I do not at all assert, but merely suspect, that the pear pollen might 
have exerted some influence in the process of the fertilization of the apple 
blossom, even if it was fertilized by its own apple pollen, and the result may, 
|>ei haps, have been that perfectly round shape of the seeds, which has nothing 
in common with usual apple seeds. 1 Among the seedlings grown from such 
seeds sometimes very interesting mutants occur. For example, in 1889 I 
obtained from a round seed of an Aport apple a seedling with cactuslike 
shoots, with unusually narrow and very thick leaves; each shoot, the main 
one as well as those of the side branching, was of the usual round form and 
thin diameter at the base, but as it grew it thickened considerably and as¬ 
sumed a conical oval shape, a loose structure and light-green colouring, re¬ 
sembling more a cactus than an apple tree. Unfortunately, this seedling was 
killed bv frost in the very first winter, and I therefore had no chance to go 
on with my observations. I advise others to try the experiment with round 
seeds of choice large Aport fruits, as I have noticed during repeated experi¬ 
ments the tendency of such seedlings lo produce this particular form, 
although in a much smaller degree. But I have digressed too much from the 
subject of the article, and I therefore hasten to come back to the descrip¬ 
tion of the seedling grown from the round seed of the Kandil-Kitaika. In the 
first year of its growth the only peculiar features that could be observed in 
the form of its parts was in the leaves: they were of a round shape, with a 
particularly thick blade: besides, the leaves above the cotyledons had prac- 
ticallv no serralure, and only in the beginning of the autumn the leaves on 
the end of the shoot began to show obtuse crenations of irregular shape and 
of hardlv anv depth at all. Bv July of the second year the seedling developed 


1 See p|>. 310-14 of this volume.—/:*/ 

2 In 1917. for tile purpose of clarifying this question, flowers of a Mirhunn Rcurro 
Zimnuya pear were pollinated will, the pollen of red-leafed hybrids of a N.cdzweUkyano 
apple. 
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a fairly intense growth, with shoot up to 8 mm. thick, of a glossy, almost 
black colour with numerous spots of a light colouring; the end of the shoot 
had a somewhat faceted shape and a downy surface, the thick and very 
wrinkly leaf blades had a dull under surface, their serraturc increased and 
bore an amazing resemblance to the leaves of the maternal plant. I found in 
the seedling all the characters of a superior cultivated variety and was led 
by these characters to assume that its fruit would greatly resemble those of 
the Kandil. In the third year, therefore, in the hope of increasing the size of 
the seedling’s fruit, I grafted several cuttings from it on the crown of an 
own-rooted and already fruiting tree of a Belleflcur-Kitaika, a variety I bred, 
which was noted for the particularly large size of its fruits (reaching that of 
a large Aport), their excellent flavour and great fertility. In brief, all the best 
qualities were provided for in this choice of stock to improve the young 
plant. Vet the results were entirely unexpected: the grafted cuttings developed 
a very feeble growth, with shoots as thin as a match, whereas the green shoots 
on the tree ot the stock, i.e., on the Bellcllcur-Kilaika, are nearly as thick as 
the little finger. The leaves on the shoots from the grafted cuttings were 
extremely small and of an entirely wild shape. This was a case of complete 
regressive alteration in the constitution of grafted cuttings of the seedling— 
the result, apparently, of an accidental combination of too diverging struc¬ 
tures in the stock and the variety grafted on it. For the fuller clarification of 
the causes of the phenomenon 1 have this summer grafted buds from this 
seedling on stocks of several varieties, including a pear, and I shall inform 
the readers of the results. 


I he above-described case of an intended kind of apple turning out worse 
in spite of the tact that the stock possessed the best qualities, must. 1 repeat, 
be regarded as a pure accident. In the majority of cases, such a method of 
improvement produce excellent results. |„ any cvcnl . j, is cnHrolv lo 
to avoid even such accidental failures. All that is necessary is to graft not 
just on one chosen variety but on several varieties. The failure of a comhina- 
ion in one union will then be compensated in others. No grafting, should be 
, „' Vl d f , i kS f ° r * “ pur P° se of propagation. This applies not only 

extreme case, when absolutely no other suitable stock is available such . 
step may be risked, and that only by persons who have pnn„ n i ,ab,e \ such a 

the wild roots of the stock of such trees will .w T “ 1, '’ aled strains, because 
.he young strain, despite the in,er»n r .T" 0n 

variety, as I have had occasion to Ond on, in my 8 
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strain invariably turned out worse than when grafted directly on a young 
wilding, still feeble as regards its individual potency. 

It is much surer in general, and particularly for beginners, to wait with 
the propagation of a new strain for live years or so after it has begun to bear 
fruit. In case of urgency or necessity, young seedlings of cultivated varieties 
of fruit trees more suitable for the purpose should be used as stocks. For 
example, from my experience I find that in such cases the best seedlings will 
be, for apples: large-sized Skrizhapcl, Anis and Bely Naliv; and for pears: 
large-sized Bcrgamottes and Tsarskaya, and also the quince. Bellefieur may 
serve as a splendid stock in such cases, only on condition that the seeds are 
gathered from saplings entirely isolated from other varieties or. at least, with 
no small-fruited uncultivated varieties nearby. The oirect of grafting a new 
strain which has not yet attained maturity on the crowns of adult trees is 
worse than that of grafting on young two-year stock, and not only 
because of the bad influence of the powerful but wild root system; its effect 
on the qualities of the new strain is more harmful because, when a graft is 
made on the crown of an adult tree a part of the branches must almost al¬ 
ways he left unengrafted, in view of the necessity, as a general rule, in the 
case of such repeated graftings to try as lar as possible not to disturb the 
balance in the movement of the sap too much by removing at one stroke a 
large number of branches as compared with the size of the root system, 
since this is very injurious to the health of the tree and often may even 
kill it. 

In the regrafted tree there thus manifests itself the undesirable action of 
the leaves of the old cultivated variety, or, still worse, of the wild stock, on 
the transformation of sap; and this, naturally, has a highly pernicious effect 
on the grafted parts of the young strain, as it misdirects the work of its 
leaves. This harmful effect is precluded when the graft is made on young 
slocks, because the latter have no branches at all. 

When seedlings of hybrids or crossbreds of fruit plants from the union 
even of several delicate varieties are reared in our regions, quite hardy indi¬ 
viduals are often produced. l»ecause from the earliest stage of its develop¬ 
ment such a seedling becomes accustomed to the climatic conditions in our 
regions and adapts itself to them. 

An example: Bellclleur and the Niedzwetzkyana apple, which are not 
hardy enough in our regions, when they were united, produced sufficiently 
| u ,rdv hybrids. Resistance can be obtained even more surely, if some of our 
hardy varieties have taken part in the fertilization or if the seedling has been 
subjected to the action of a hardy mentor, i.e., underwent vegetative hybrid¬ 
ization. 

Bv way of a test, cuttings of Pippin Shafranny were grafted on four-year- 
oid seedlings of a large Strelnikov Aport in the spring of 1916. They were 
inserted in short stumps about an inch thick. The purpose was to increase 
through the action of such a mentor the size of the young strain of Pippin, 
which was bearing fruit for the first time. and. incidentally, to observe the 
influence of the stock on several individuals. Already in the first summer o 
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growth one graft showed signs of a special influence: its branchings from the 
main shoot had at their bases clearly noticeable bulging rings, resembling 
a muff. 

1 have often come across such a phenomenon also on wildings overnurr 
lured for use as stocks. 

When taking cuttings from the mother tree of a neut strain for the first 
propagation by budding in the summer, extreme care must be exercised in 
regard to the number of cuttings taken, which must under no circumstances 
exceed one-fourth of all the shoots on the tree; for if a larger number of 
cuttings are taken, particularly in rainy weather, the tree may inopportunely 
begin to develop a new growth, with the result that it will be caught in the 
autumn frosts before it has completed its growth—in full sap—and will 
inevitably be injured by them. In spite of the new strain's fully formed hardi¬ 
ness, the tree may be seriously injured by the frosts both in the given year 
and in the next one, because, having lost the frozen portions of the crown, it 
will develop an excessive growth the next summer, owing to which the 
young accretion will again remain unmatured by the autumn and will 
again be injured by frosts. In this way the strain may lose one of its most 
valuable merits—frost-hardiness. This is particularly true of new kinds with 
late winter maturation of the fruits, because all trees of such winter varieties 
tend, as a general rule, to complete their vegetation period late in the season. 
The harm will be still more serious if the immoderate removal of cuttings 
is repeated several years in succession. In such cases, owing to the extremely 
harmful influence resulting from the interference with the sap movement in 
the plant, the new strain almost always loses its hardiness and becomes unflt 
for cultivation in this locality. 

The removal of cuttings for grafting in the spring is not so harmful as 
m the summer; nevertheless, in this case too the number of cuttings taken 
from the tree should not be too large. It is best to take summer cuttings as 
ate as possible in August, because there is less danger then that the tree will 
begin to develop growth for the second time. 

Improving the qualities of a seedling by action of a mentor when still in 

’, n ,7 rC T " 1 7 n U is P“ sible lo achicvc belter results in 
mdueng vegetative changes m the qualities of the seedling by supplying the 

.nnuenee of. mentor a. the seedlings earliest age. Here is an example I 

used the pollen of a Niedzwctzkyana apple to fertilize a new kind of Pippin 


1 s„ch graftings can only be nt.de on shoots of the same summer 


because the cot shields are niU very^soit'a'nd”«„“n„ Iw"'"' .'“T"' wi,h » ,hi " •>**. 
Iht Slock. Canno ‘ be ,ns * rled into the thick bnrk of 
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summer's accretion of a Belleileur-Kilaika tree, which is distinguished by 
the specially large size of its fruit, reaching that of the Aport. Of the three 
graftings, one stood out most sharply because of the fact that by August 12 
it developed a bud of unusual length, nearly 7 mm., of a pointed conical 
narrow shape* and of dark-red colouring. The shields of the other two grafts, 
although they adhered, formed no buds at all. 

Towards the middle of the autumn the buds formed on the seedling itself 
wore of the usual size and shape, as in all cultivated varieties of the apple. 
Consequently, the mentioned long bud of the successful graft with its shape 
unusual for an apple owed its appearance to the influence of the mentor stock 
upon its still very feeble embryo in the leaf axil of the budded shield, and 
represented a new kind of vegetative hybrid, different from the seedling. And 
this was indeed borne out by later developments. 

In the first two or three years after the young strain has begun to bear 
fruit, only those fruits should be left which set closer to the base of the 
branches, because they are almost always larger and more perfect; 
and by preventing the setting of smaller-sized fruits which are usually to 
be found at a longer distance from the stem and from the base of the 
branches, the tree of the new strain will be prevented from giving less-devel¬ 


oped fruits. 

A cold and rainy spring and summer strongly allect the development of 
the size of the fruits and the time of ripening. In some strains the size is 
considerably reduced and the ripening is considerably retarded. Many strains 
of apples Income juicy from the excess of moisture, and this is a serious 
shortcoming in winter strains, because it makes the fruits less capable of 
keeping fresh in storage. Such fruits usually become quickly spoiled, not 
only in their fresh state, but also in soaking, because their skin comes ofT and 
the pulp becomes crumbly. 

dood qualities, in the majority of cases, do not immediately appear in 
new strains, but develop gradually in the course of several years after the 
first fruiting. The size and llavour of the new strain Kandil-Kitaika, for 
example developed only in the course of ten years after the first fruiting. The 
fruits of the new strain Bellefleur-Kitaika acquired their Calville-likc shape 
and their ability to keep fresh for a long time in winter storage only after 
ll, e first three years of fruiting. The same holds good for stone fruits and 
berries: the size of the fruits of cherries, plums, currants, gooseberries and 
strawberries is at first almost always imperfect; only in subsequent years 
it gradually increases until it reaches the standard. nrnrrs « 

In breeding new strains of fruit trees the mam point is not in the process 
of artificial crossing, which, in the words of Rylov, a child can perform but 
firstly in discriminative mating of the pair of plants, and, secondly 
altogether special method of rearing the seedlings until ,h 'y b y ° “ 
Iruil and during the first five years of fruit-bearing—a method of nhic 
not onlv our ordinary horticulturists, but even highly qualified ones, ha 
a very hazy and sometimes even utterly wrong idea, because of a lack of 
practical experience in this mailer. 
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The capacity of some new strains of fruit plants to breed true when 
propagated by seeds and also by layers. Among new strains of fruit plants 
we may find also such, the seeds from the fruit of which will be endowed 
with the properly of constancy. 

Such a property is particularly valuable in young strains, even if it is at 
first manifested in a small percentage of all the seedlings, because subse¬ 
quently, upon the young strain attaining maturity, the percentage of seed¬ 
lings that breed true is sure to increase a great deal. In the seedlings from 
the seeds of the young strain's first fruiting the degree of their constancy 
can be ascertained only when they arc at least three years old; prior to this 
age the characters of the maternal plant are very indistinct and little dis¬ 
cernible. 

Besides, it is necessary to watch plants of young strains with a view to 
noting the tendency of some of them to give root growth or even only shoots 
from the lower part of the root neck. Many such strains can subsequently 
be easily propagated by root cuttings. 

Lastly, there arc strains more or less capable of being propagated directly 
with cuttings from the shoots, like an ordinary willow or poplar. 

The long-known apple called Orbaiskoye, or Verbnove, is an old strain of 
just such a kind. Unfortunately, among the new varieties I have bred, one 
which had these properties well developed was utterly unfit for the role of 
stock because of the inferior quality of its fruits, and I had to destroy it. Only 
quite lately have I found that the excellent, large-fruited Bellcfieur-Kitaika 


manifests—though in a very slight degree—the above-mentioned properties: 
a capacity for the rooting of cuttings both from shoots and, particularly, from 
the roots. It will be necessary to try, by repeated rooting of its cuttings in 
the coming years, to accustom it to this process and thereby enhance and 
perpetuate this property in the strain. Here I consider it necessary to affirm 
most emphatically that it is infallibly possible to habituate a young strain 
to the mentioned process of propagation by cuttings from shoots or from 
roots, as well as in general to all other processes useful for the horticulturist. 
In such cases, the annual repetition of the methods applied in these processes 
becomes, as it were, a habit with the organism of the plant of the new strain, 
and, with each passing year, the percentage of success increases. For exam¬ 
ple, the capacity for good adhesion of eyes in budding or of cuttings in 
whipgrafting also develops gradually in about four years of successive graft¬ 
ings, and each time the cuttings are taken, not from the mother tree, but from 
the specimen grafted the previous year. 

The same method should be applied in the process of propagation bv 
r, ZlL Z' r ,aken , fr ° m ,hC r00 ' and ,h - taken ^rom the 

man y non-specia.isli 
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Hrceiliwj neu» special varieties for stock. As a corollary to the main task 
ol producing from seeds new strains of fruit plants with the best possible 
qualities of their fruits, observations should be conducted and a choice made 
ol seedlings with indications of outstanding useful properties of their root 
system, as a consequence of which such specimens may yield new valuable 
kinds of stock. Unfortunately, none of our horticulturists pays any attention 
to this. Nor is this surprising, because so long as they are not engaged in the 
practical work ol breeding new strains from seeds, horticulturists have no 
opportunity to gel acquainted with the diverse peculiar features both of the 
aerial parts and of the root system of plants which every attentive origina¬ 
tor often comes across. A graphic example is provided by the follow¬ 
ing fact out of my experience: while rearing a hybrid seedling obtained 
from a cross between the well-known American apple Bellelleur and Prunus 
pr uni folia of our orchards. 1 noticed that after each of the three times it was 
transplanted, at three dilTerent ages, the seedling, far from being in the least 
retarded in the development of its growth during that year, developed a 
particularly luxuriant growth, and did so simultaneously with its non- 
transplanled brothers. 

Such a property is the result of a specially rapid development of new 
root fibrils and their fast and vigorous activity in the case of this strain, 
which is in general distinguished for its luxuriant and vigorous growth, cou¬ 
pled with unquestionably complete hardiness to the winter frosts in our parts. 

On account of all these properties taken together, we have every reason 
to regard this hybrid or a Bcllcfleur with the Kitaika, not only as one with 
first-class fruit qualities, but as the best stock for many cultivated kinds of 
apples in our orchards. Such a slock, propagated by root cuttings, will be 
particularly useful to originators for initial propagation of new kinds of 
apple trees just bred from seeds. It is simply unrivaled as an ideal nurse, 
because the young strain grafted on it is least of all subjected to the risk of 
regressive deviation resulting from the harmful influence of the root system, 
which is often the case when wild species of apples are used as slocks for 
voung strains which have not yet developed sufficient stability. Of course m 
very rare exceptional cases individuals may be found in the new strains 
which in spite of all the merits of the described stock, will manifest a nega¬ 
tive altitude towards it: but. I repeat, this will be a rare case and may he 

d,S Tha r nks to its outstanding ability easily to stand transplantation both at 
voung age and also at an older age, as compared with ordinary types o 
slock this variety is a verv valuable acquisition both for nurseries and, no 
I s so or orchard owners. Besides considerably reducing the risk of injury 
'octree's, or of their complete destruction, during transplantations us «took 
will make it possible safely to transplant, or plant orchards with saplings Ilia 
"re much older than is the accepted rule with ordinary stocks; and this « 
a very important point, if only for the reason that, with very few exce P""" S ; 
almost everyone who plants a fruit tree wants it to bear fruit assoon as po , 
slide As for the opinion, accepted by many, that stocks of wild species of 
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fruil plants, owing to the greater frost-hardiness of their roots, impart greater 
hardiness also to the trees of the cultivated strains grafted on them, as com- 
.pared with trees grafted on seedlings of our cultivated varieties, it is only 
borne out in the case of a few of our local orchard strains, but certainly not 
of all of them. For example, the roots of seedlings of Anis, small Skrizhapel 
and ordinary Antonovka, to say nothing of the diverse varieties of Pyrus 
prunifolia of our orchards and its numerous hybrids, are not only in no way 
inferior to wild apples as regards the degree of their hardiness, but in some 
cases they even surpass them in respect of hardiness to the frosts in our 
regions. 

1017 (?) 


ERRONEOUS OPINION OF MANY 
LEARNED INVESTIGATORS CONCERNING 
THE POSSIBILITY OF VEGETATIVE HYBRIDS' 

It may definitely be presumed that Vochting, Molisch, Kernel* and other 
investigators well known for their works have been too one-sided in their 
study of the possibility of the phenomenon of vegetative hybrids among 
plants in general and, particularly, among orchard fruit trees. The named sci¬ 
entists cither doubt or absolutely deny the 'possibility of vegetative hybrids. 
But this view only shows that their knowledge or plant life is loo super¬ 
ficial. Contrary to their opinion, 1 categorically assert, on the basis of 
many years of observation, that when parts of plants of two different forms, 
and particularly of two different species or genera, are united by grafting, we 
almost always, with rare exceptions, observe the appearance of alterations in 
the structure of the united parts, with a dominating deviation towards the 
one of the two united forms whose constitution possesses greater stability 
lhat either developed by chance of was acquired during many years of exist¬ 
ence under relatively unchanged environmental conditions. As a matter of 
fact, this is an indefeasible law, not only fully analogous to the phenomena 
observable in the case of sexual union of various plant forms, but in some 
cases even more so. (I will go even farther: We are here directly confronted 
with one of the details of the universal struggle of organic forms for their 
existence.) To explain the doubts in, and, still more, entirely to deny the pos¬ 
sibility of, vegetative hybrids only on the grounds that in practical 
horticulture cultivated plant varieties grafted on different kinds of slock 
undergo no perceptible change, is, to say the least, too naive. In the first 
place, an alteration always, with rare exceptions, docs occur, even 
if in a slight degree noticeable only to a keen and experienced ob¬ 
server—the slightness of the alteration being due entirelv to the fact 
that, in the combination of the two plant forms, one-^the scion of 

■ A lecture delivered by Michurin al a dis.rk. agronomic conference in .he town of 
Korlov (now Michurinsk) in 1922.— Ed. 
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Hie cultivated form, taken from an old Iree which has borne fruit for 
a number of years, and which came from a long-standing variety into the 
bargain—possesses such a long developed power of stability that the young, 
and therefore weak, two- or three-vear-old stock (wilding) is naturally unable 
to overcome it. That Is the reason why the alteration of the grafted varieties 
is very slight. Secondly, cases of pronounced and considerable changes in 
ordinary grafts are not really so rare as to be unobservable or disregarded, at 

least by people who know something about horticulture_Now, here is my 

suggeslion to the indoor botanists: instead of poring over the grafting of 
beetroots, potatoes, etc., lake the trouble, gentlemen, to graft some cultivated, 
large-fruited apple variety on the crown of an adult wild apple, for example, 
the Siberian crab, and wait for the slock to begin to bear fruit—you will then 
see lor yourselves an alteration so pronounced as to make it entirely impos¬ 
sible to recognize the variety by the fruits that have been produced. After 
such an experiment, your eyes, 1 hope, will begin to notice the alterations 
which occur in all grafting combinations ordinarily employed in horticulture. 

1 anticipate that you will raise the following objections. One objection—that 
in the example cited the cause of the alteration might have been the excep¬ 
tional inadequacy of the nourishment supplied by the Siberian apple to meet 
the requirements of the large-fruited cultivated variety. Hut this is wrong. 
You may prune many of the branches of the Siberian crab, and direct most 
of the sap to the graded branch, and yet you will not restore the variety. 
The cause here is not the inadequacy of nourishment, but the fact that the 
slock, the adult Siberian apple tree, possesses almost the same individual, 
and quite stable, power of influence as the cultivated variety grafted upon 
it, and the result is therefore a cross. Another objection on your part may 
refer to the relative instability of the alteration of the grafted variety when 
its parts are transferred to other stocks, owing to which it cannot he regarded 
as a hybrid. Granted that in the particular case there may seem to lie a grain 
of truth in this, but in general such a deduction is obviously erroneous— 
firstly, because any hybrid obtained by the sexual method is just as unstable 
in the early stage of its development, in the first two or three years, and may 
likewise change if it is not allowed several years to develop the properly of 
stability: yet vou will not on this account venture to deny that it is a hybrid. 
And, secondly, if the vegetative hybrid mentioned above is kept for a 
longer period under the influence of the adult Siberian apple tree, of its leaf 
and root systems, it will also acquire complete stability. For the fuller clari¬ 
fication of the misunderstanding here discussed, I shall cite a few facts from 
my experience: 

1. When I obtained the new 600-gram Antonovka, I grafted one cutting 
each of the new sport onto the crown of an adult Siberian crab apple tree 
and on a two-year-old seedling of a Skrizhapel. After a few years, the branch 
of the Antonovka sport which developed from the graft on the Siberian crab 
bore fruit of less than medium size, of a perfect cylindrical shape, and with 
a distinctly tart flavour. Apart from the white colouring of the skin, it had 
nothing in common with the sport. On the other hand, the engrafted 
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Skrizhapel seedling bore fruit much later, and here not only was everything 
identical with the original, but the size became even larger (the influence 
of a stock superior in all respects). 

2. A hybrid produced by crossing a Winkler White Cherry with a Vladi¬ 
mirskaya sour cherry, which 1 have named Knyazhna Scvera, bore large 
drupes of a pure white colouring; but. when propagated by grafting upon 
seedlings of orchard cherries, the drupes, although their size remained un¬ 
changed, acquired a bright pink colouring (the pigment acquired through 
the influence of the stock). 

3. Cuttings of the Moldavskaya Krasnaya pear (or Malikovka) grafted 
onto the crown of an adult and already fruiting tree of a hybrid seedling of a 
Sapezhanka pear, not only became altered themselves and bore fruit twice 
the size and of a more elongated shape, but also altered the shape, the size 
and the maturation time of the fruits of the Sapezhanka seedling; the fruits 
of the latter increased in number, but their size shrank by a half, the shape 
changed from round to oval, and the period of maturation lengthened by 
two weeks (the mutual influence of the stock and the grafted variety). 

4. A hybrid seedling of an Anlonovka, when still only one year old. 
was bark grafted on a |»ear-tree ofTshool. In spile of the unsuitable 
stock, it developed excellently and bore apples of a perfect pearlike shape 
with the same shades of colouring, an excellent spicy flavour, and ripening 
in storage towards the end of October. However, scions from it, grafted upon 
apple stocks, produced fruit, although of as excellent a flavour, but their 
pearlike shape was lost; the only features it retained were the complete 
absence of any cavity at the base, where the stalk is attached to the 


fruit, and the dark-green colouring of the place usually occupied by the 
cavity. The ability to keep fresh extended to April. (A vegetative hybrid 
of an apple and a pear and its alteration under the influence of the apple 
stocks.) 1 

5. In the propagation nursery, in a row of seedlings of the wild forest 
pear budded with the Besscmyanka pear, one of the grafted specimens singled 
itself out from the very first year of its growth by the specially close situa¬ 
tion of buds running the entire length of its one-year shoot, while the other 
specific characters of the grafted variety of the Bessemyanka pear—the shape 
ol the buds and of the leaf, the colouring and the thickness of the shoot— 
were not altered in the least. I surmised that the type of growth acquired bv 
the graft was due to the vegetative influence of the stock, which happened to 
possess a great individual potency in transmitting its properties, and I trans¬ 
planted the specimen from the row to a permanent place for further 
And ' indeed. U,c tree that grew up bore fruit which, al- 

lerinf Z r rCgards SiZe ' sha P c and louring, no. dif- 

hard and ah* ' Besscm >' anka - proved to have an unusually 

' a ' aad absolule, y ,nedlble P ul P- This bad quality was apparently trans 
tnitted to the vegetat.ve hybrid from the wild forest pear slock Here in- 

ga^oTof iuehd d be . n ° ,Cd ' hal m order 10 P reve "* ‘ho accidental pr'opa- 
gat.on of such degenerahve delations in grafted varieties of fruit plants cut- 
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Uni's lor grails should m'vrr Ik* taken from young plants which have not yet 
begun to hear fruit. 

(*. In the beginning of last summer, 1921, with the deliberate intention of 
producing a vegetative hybrid, 1 l>ark grafted on a two-year-old seedling 
oI an orchard plum a cutting from an Amyytlalus nana oar. monyulicu 
at the earliest stage of its development after germination, when it only had 
three leaves. (Of course, in view of the extreme delicacy of the young 
cutting and its small leaves 1 covered it with a glass jar and shaded it on 
the sunny side by coating the inside of the jar with a thick solution of 
chalk.) The result of this union was not long in coming. Under the influence 
of the action of the plum leaves that were left on shoots of the stock, and 
of its root system, the entire habit of the Amygdalus shoot sharply changed 
as compared with the newly grown shoot on the seedling from which it 
had been cut: the shoot became thicker, the leaf blade, owing to the con¬ 
siderable expansion of the parts close to the midrib, became trough-shaped, 
the pointed and deep serratures of the leaves grew rounded and their depth 
decreased. All this, undoubtedly, goes to show that it is possible to obtain 
by the vegetative method hybrids not only between varieties of the same 
species of plant, but also between different species and even genera, which 
is in many cases impossible to achieve by the sexual method. 

That vegetative hybridization is undoubtedly possible, is a question which 
I consider definitely settled. But. apart Irom this, it becomes evident from 
the enumerated facts that, under the prolonged influence of stocks of various 
wild forms, particularly under the influence of the Siberian crab apple which 
has been employed as stock for the past half century, coupled with the grad¬ 
ual exhaustion of the soil in orchards and the lack of proper care, many ol 
our old. long-standing fruit-tree varieties have in the majority of cases strong- 
lv deviated towards degeneration and have become enfeebled, owing to which 
they serve as favourable ground for the mass development of various 
parasites. The latter have lately multiplied so overwhelmingly that, despite 
the application of all sorts of measures, including sprinkling with arsenic 
solutions, they defy the efforts of horticulturists to bring them under con¬ 
trol. The productivity of the varieties and. hence, also the income from or¬ 


chards has been dropping from year to year. 

The most energetic measures must be taken to prevent such an outcome, 
which would he extremely delrimenlal lo I he whole stale. The most effective 
measure is lo refresh and replenish the assortments of fruit plants by the 
introduction or new. more productive strains bred under the inmience of 
the more recent climatic, soil and other conditions of the env *~" l "“* ^ 
our regions. Every inhabitant of Russia—a country largely agricultural 
u d t ^understand and be fully aware of the fact that each new vane y 
introduced into culture it, our orchards, if it yields a few score rubles more 

“7." ndMions'of'addittona, ^ 

s- mm mm “•= 
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regions. It is asserted that nothing can be done about this, because the cli¬ 
matic conditions in our regions are unsuitable for buckwheat. ... 

But is it really so? Granted that the two or three buckwheat varieties at 
our disposal are indeed unsuitable; but why then should we not breed a new 
variety of buckwheat which would be quite suitable for cultivation in our 
fields? In my opinion, the error committed in this matter consists in the fact 
that the seeds used are for the most part such as were gathered in a good year 
or, to make matters still worse, these seeds are selected and only Hie best of 
them set aside for sowing—in line with the popular proverb: "As you sow, 
you shall mow." But in the majority of cases such seeds, gathered from the 
crop of one of the rare years which happen to be favourable for buckwheat in 
our regions, do not bear out the proverb. They are unable to withstand the 
rigours of the climate and perish. At the end of the past century our farmers 
displayed a ridiculous naivete when they put their faith in advertisements 
which praised Sakhalin buckwheat. Completely overlooking the sharp differ¬ 
ence between the always moist marine climate of Sakhalin and our thor¬ 
oughly continental arid regions, they made the mistake of pinning their hopes 
on the imaginary hardiness of this variety of buckwheat, and, of course, 
were deeply disappointed, because it proved to be even less suitable for us 
than our old varieties. An entirely different result could be achieved if a new 


variety, hardy to our climate, were bred. To produce such a variety it is nec¬ 
essary to take the seeds, not from the crop of a good year for buckwheat or, 
still less, from those selected on our experiment fields, but, on the contrary, 
they should be carefully gathered from those rare specimens which held out 
in the struggle, became adapted to the unsuitable climatic, soil and other con¬ 
ditions, survived and bore fruits in a year of the poorest possible buckwheat 
harvest. Such seeds sown the next year will yield a much larger percentage 
of specimens that have survived, whose seeds, in their turn, when gathered 
in an unfavourable year, will still further increase the number of hardy speci¬ 
mens, etc. By such means a new variety of buckwheat, quite enduring in our 
regions, will develop in a few years. The same must be said of the measures 
to be employed against poor harvests of cereals due to drought, the more 
radical of them consisting in breeding new drought-resistant varieties. 

1 repeat again, in conclusion, that it is extremely unreasonable and very 
dangerous stubbornly to stick to the old in everything and everywhere Every¬ 
thing in life steadily and constantly strives to move onward, and every part 
that lags behind in the general movement is inevitably destined for destruc- 
.on. In agriculture, too, it is therefore necessary by all means and in every- 
Uung to strive for improvement in general and, in particular, to augment our 

“ °, frml p,an / s and ***** with new varieties, such as are more 

profitable and in quality more fully meet the requirements of life to¬ 
day. Everyone should therefore know and firmly remember that the breed¬ 
ing of new, improved varieties of fruit plants is not an idle occupation, as 

ITeWWM* think * bUl 3 imp " a " d highly useful w^rk 

which should receive every attention and sympathy. 
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HOW THE SUCCESS OF HYBRIDIZATION 
MAY BE FACILITATED 

Evrr since 1898 1 have, in some cases, employed I he following method in 
attempts to cross plants ol two different species and, moreover, two genera. 
I have transferred a particle of the cellular tissue of the stigma and its secre¬ 
tion (of an acid reaction) from the flower of the male parent to the stigma of 
the pistil of the female parent, because this method promotes the germina¬ 
tion ol the pollen tubes and their penetration into the tissue of the female 
parent of the other species or genus. This operation is best performed with a 
wedge-shaped retouching pencil (such as used by photographers). As far as 
possible the transfer of the hit of cellular tissue should be performed quickly 
and in the morning hours, when the air is nioister. Besides, it is necessary to 
protect the bit of tissue from the drying action of wind (if it cannot he con¬ 
veyed during a period of calm). However, there is no reason for being par¬ 
ticularly worried about the vitality of the transferred particle, if only be¬ 
cause it is the specific odour of the secretion that plays the principal role in 
this matter, ami, as has been stated, '‘this cellular tissue, even when boiled, 
i.c.. killed, still attracts germinating pollen tubes." 1 

When the blossoms are of small size, it is enough to transfer a particle of 
the secretion of the stigma, which is best accomplished by merely rubbing the 
pistil of the plucked blossom of the male parent. K. A. Timiryazcv is hardly 
right in the statement quoted above. I repeat that the most likely explanation 
is that it is not the cellular tissue in itself, but its specific odour, which docs 
not disappear, even in boiling, that attracts the kindred spermatozoids. This 
is borne out by analogous phenomena in the entire animal kingdom. And. if 
many cases of failure arc still observed even when this method is applied 
with the utmost care, such cases arc due to the unsuitable composition of the 
nourishment of the pollen tube during its penetration into the tissue of the 
pistil. In such cases it is perhaps better to reduce the length of the pistil to 
the possible minimum and then to inoculate the pistil with the stigma of the 
male parent by grafting. 

192.1 


CROSSING PLANTS OF DIFFERENT SPECIES 

In cases when plants of different species obstinately refuse to unite in 
mutual fertilization, it is always necessary to prepare such plants beforehand 
for the act of sexual hybridization. Such preparation consists in first produc¬ 
ing vegetative unions and only then crossing the plants sexually. In order 


i | V Michurin refers to the following passage in K. A. Timiryazcv’s book. The 
Lite of the Plant (Sabashnikovs. Moscow 19H. p. 221): "However, there exist observations 
,o the effect that pollen tubes, germinating under the microscope, make their way 
towards .he bits of lissur of alipna or style placed near them. Tin, Imuc apparently 
. xerciscs its netion ev c n when it has previously been killed by boding. E <1 
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to produce a sexual hybrid in these cases, from five to ten one- or two-year- 
old seedlings of both the male and the female parent plants should be taken 
and mutually joined by budding in the summer or by whipgrafting in the 
spring. The successful specimens should be used in the next season for graft¬ 
ing on to the crown of older—5-10-year-old—stocks. The shoots of such en¬ 
grafted stocks should not all be removed as is usually done in ordinary 
grafts, but a number of shoots equal to that of the grafts should l>e preserved 
until fruiting time, i.e., until the beginning of blossoming on the twigs of the 
stock and the scion, and then the cross between the two is effected. This 
operation is much more likely to succeed in such cases, because by the 
time the crossing is performed the plants have developed a mutual affinity 
in their vital functions. The seedlings obtained from the sprouting of the 
seeds from such hybrid fruits already represent real hybrids of plants of 
two different species, and the seeds of such hybrids are almost always quite 
normally developed, giving a fair percentage of germination. Furthermore, 
a large number of different variations appear in the second generation. 

By this method combinations of the following plants may be obtained: 
apple with pear, Amygdulus with plum, Amygdalus with peach, apricot with 
plum, bird cherry with sour cherry, mountain ash with pear, - apple with 
hawthorn, quince with pear. An infinite prospect opens here for the possi¬ 
bility of obtaining entirely new species of fruit plants with unprecedented 
forms and properties. 

1023 (?) 


THE PROCESS OF APPROXIMATING TWO PLANTS 
OF DIFFERENT SPECIES BY THE VEGETATIVE METHOD 
FOR THEIR SUBSEQUENT SEXUAL UNION 


To obtain new species of fruit plants for the purpose of raising the quali¬ 
tative level of their assortments the crossing of plants of different species 
must play an important role in every locality; until recently, how¬ 
ever cases of such a union have been very rare, and botanists have 
regarded plants produced in this manner as mutations arising from 
unascertained causes. Indeed, the sexual union of plants of different species 
such as, for example, apple with pear, pear with quince, pear with mountain 
/‘T h apricot, cherry with bird cherry, plum with cherry, and so 
lorlh, has been regarded by botany as, if not an impossible, then at all events 
artme-Ju d0 , uI,,ful Phcuomcna, and extremely difficult to achieve 

' An . d > e '- cvc " a mos > superficial glance at the origin of the 

WdeIr U ,haronro a f n ,h SP h er f " "' e v ^ c,n, " f * ki "." d °n> "ill make it perfect- 
•y uear mat one of the chief causes of this is nrr>ricoK. 

deny the great influence played in this matter by the Ganges mThave 
taken place in the course of numerous centuries in climatic and sod condi- 
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lions, changes. which, although extremely slow, nevertheless unceasingly 
serve as a force, auxiliary to the first-mentioned cause, for altering and 
producing new species and varieties of plants. Unfortunately, in producing 
more and more new varieties of plants in this way. nature pursues only its 



own aims and mission, by no means in harmony with the needs and wishes 

of man. who was obliged to 
use already available varieties 
of plants that chanced to meet 
some or other of his require¬ 
ments and to improve their 
quality in the direction he 
needs through selection and by 
all the means of cultivation 
suitable to his wishes. 

And so, it was only by these 
means that all our assortments 
of fruit plants were collected; 
in the overwhelming majority 
of cases we have used only 
those varieties of plants useful 
to us in one way or another 
which wc found by chance; so 
it has been in the past, but 
now, when man, in the course 
of his evolution, has reached a 
higher stage of his develop¬ 
ment, he can no longer be 
dependent on chance, he is not 
satisfied with using the doles 
of Nature, which is blind to his 
needs. The time has come 
when man is able not only to 
produce the lifeless mecha¬ 
nisms of different machines, 
but also to create living organ¬ 
isms of new species of plants, 
and in the future, probably, 
will also be able to create new 
species of animals more useful 
for his existence. 

The object of my present 

.rticle is lo expound, as far as possible in the simplest and most intelligible 


Pig. 31 . Vegetative approximation for sexual cross- 
„ g: stock—hybrid Belleneur-Kitaika apple, scion— 
Michurin hybrid mountain ash (from I. V. Michu 
rin's archives) 


INTERSPECIFIC HYBRIDS 


loll 


improved assortments or fruit plants for his nourishment, hut also better 
varieties and species of plants for different technical purposc-s, and. what is 
particularly important, in this way obtain new varieties of medicinal plants, 
many of which will successfully replace in our pluirmacopeoia the old varie¬ 
ties that have completely lost their healing powers, the latter being tin* in¬ 
evitable result of changes in climatic conditions and natural degeneration. 

10_'J r»i 

INTERSPECIFIC HYBRIDS. CROSSING SQL ASH WITH 
MELON AND CUCUMBER 

While it is on the whole easy to cross plants belonging to variations of 
the same species, plants of two different species are rather difficult to 
cross: still, hv persistent repeated experiment. I have succeeded in obtain- 



Fit-. 32 


in R fairly satisfactory results in this respect, and some highly interest!, 
facts have come to light in the process. * S,mR 

™ “x-s: srrsun 

penod fifty days, most of the setting fruit developed normally for forts- 
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filly days. Iml then their growth ceased and after a short time they spoiled 
and rotted without reaching complete maturity and proper seed formation; 
only rare isolated specimens, apparently deviating in their nature entirely in 
the direction of the squash, attained maturity normally, kept until midwinter, 
and produced germinahle seeds. There were no marked changes in the 
structure of the flesh or. particularly, in the appearance of the seedlings the 
following year—only that the flesh was of somewhat softer texture and 
more sweetish flavour. Since the fertilized flowers had been meticulously 



Fig. 33 


a firm outer rind three millimetres thu 
section of such a fruit, with the whole 


castrated at a suitably early date, 
and since after pollination they had 
been guarded carefully against the 
entry of squash pollen, one neces¬ 
sarily suspected that these fruits 
were the result of parthenogenetic 
development of the egg cell; but 
when the second, third and fourth 
generations of the hybrids were 
raised, fertilization with melon pol¬ 
len l>eing repeated each year, the 
number of fruits attaining full de¬ 
velopment increased considerably, 
and the whole flesh layer assumed 
the form of noodlelike strings spi¬ 
ralling down the fruit; these string- 
skeins unwind easily, starting at the 
top of the fruit, going down and 
ending at the top again. In dried 
form, these strings keep well and 
are very palatable in soup or as a 
vegetable with roasts. The fruit has 
. I append a photograph of a vertical 
Irucluro of this noodle squash clearly 


visible (see Fig. 32). , , , , . 

As another case in point, let me quote an instance when plants of two 
species were crossed following preliminary vegetative approximation by 
grafting. The experiment was carried out on my instructions by my assist¬ 
ant, Comrade Gorshkov. The way of it was as follows: 

Seeds of the Nerosimy cucumber were planted in a hothouse fra 
February 24, 1924; they sprouted on February 28. On March 15, for pu - 

poses of vegetative approximation, sprouts of the hybrid noodle squas i 
and of the KommunaVka melon were grafted respectively onto the ax,a 
Shoot and the two main branches of the cucumber plant. At the time oi 
" he cucumber plant had five leaves, while the squash and melon 
scions had onlv fu.lv developed cotyledons. The stock and scions jo n d 
very quickly, the Krafts soon began to grow and developed runners which, 
after being pinched olf above the third leaf, produced dowers by May • 
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These were fertilized after careful castration—twenty melon flowers with 
squash pollen and twelve squash flowers with cucumber pollen. 

Of this number, only one melon flower and one squash flower success¬ 
fully produced a fruit on the cucumber-runner as stock. As the fruits devel¬ 
oped, the melon ovary deviated greatly from the maternal form: the re¬ 
sultant fruit was small, green, in colour and of conical shape, coming to a 
point at the calyx end. It contained thirty-one seeds of peculiar bevelled form. 
In the case of the squash fruit, the only manifest change was that it was half 
the normal size, with forty seeds circular in shape and also of half the 
usual size. 

I append a photograph of the plant in this experiment (see Fig. 33). The 
letter a marks the cucumber stock, b and d the melon scions, and c the 
squash scion. 

The results obtained by planting these seeds next spring and summer I 
shall communicate in due course. 

In my next article I shall describe hybrids of the sour cherry and bird 
cherry and of mountain ash and pear. 

First published in 1925 in 

Agronom, No. 4 


THE RESULTS OF FORTY-SEVEN YEARS OF WORK 
ON HYBRIDIZATION IN THE FIELD OF FRUIT GROWING 

In compliance with the request of the .Department of Applied Botany and 
Selection of the All-Union Institute of Plant Industry sent to me by Profes¬ 
sor N. I. Vavilov dated September 1. 1922, No. 1915, I am sending a brief 
summary of my work for the past forty-seven years on the production of 
new varieties of fruit cultures for the improvement of the assortment extant 
in Central and Northern Russia. 

First of all I shall say a few words about the necessity of improving and 
renovating all of our much too antiquated agricultural varieties. 

Centuries have passed, and we are still where we were from time imme¬ 
morial. ... In the meantime, all that we can call our own has become anti¬ 
quated, and fails to meet present-day requirements, while the majority of 
what we borrowed from our neighbours has proved to be of little use due 
to our local climatic conditions. I shall say nothing of the quality of our 
grain crops. Let us turn our attention to local horticulture which is an im¬ 
portant branch of our agriculture. What is the assortment of orchard cul¬ 
ture that is spread on the vast areas of Central and Northern Russia? Every¬ 
where we find the traditional Antonovka, Anis, Borovinka, and the various 
kinds of Plodovitka, Terentyevka and other archaic rarities. That is so far 
as the apples go; as to pears, cherries and plums we have even less than 
that: only the popular Bessemyanka, early-ripening Tonkovetka among the 
pears Madumrskaya among the cherries, and half-wild damson and wild 
blackthorns representing our fplums, with an occasional foreign Reinette here 
and there scattered among the orchards.... It is impossible to expect decent 
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productivity I mm such a miserable assort men t under present-day conditions 
Besides, we have vast regions such as the Urals and Siberia where up to 
this day only wild forms of local fruit cultures grow in the forests and 
practically no cultivated varieties are to be found. 

At the very onset of my work in the field of horticulture (in 1875) this 
stale ol all airs induced me to look for means of augmenting our assortment 
with varieties of higher quality, a task which seemed to me quite easy to 
lullil, as at that time my knowledge of the matter was much too superficial. 
But later I became fully aware of the difficulty of the task which I had 
undertaken. I had to make a thorough study of plant life in general, as well 
as ol the inlluence of the different climatic and soil factors on the various 
I onus of structure of the organism in every species of plant. 

T1IK MAIN PRINCIPLES UNDERLYING THE PRODUCTION 

OF NEW VARIETIES 

And so, step by step, for forty-seven years patiently overcoming the 
grievous consequences of applying erroneous methods such as Dr. Grell's 
notorious theory of acclimatization by means of frost-resistant stocks, which 
proved to be utterly fallacious, I steadily followed my chosen path until 
at last I came to the conclusion that the only correct method for solving the 
problem is to raise new local varieties for every district from seeds. Further¬ 
more, in order to improve their quality it is necessary to hybridize the old 
hardy local varieties with the best of the foreign ones. 

In the cases where there are no local varieties of a given plant, the hardy 
parent should be selected from among the wildings that grow in countries 
with the most appropriate climatic conditions. When pairing the parent 
plants the most distant and least closely related varieties should be preferred, 
because, if this requirement is fulfilled hybrids are obtained that most easily 
and completely become adapted to the external conditions of a new locality. 

They give rise to the more vigorous and sturdier individuals. Whereas if 
closely related varieties are crossed, particularly such as have been growing 
near each other in a given locality and on similar soil, weak and sickly 
crossbreds are usually obtained that stubbornly retain the negative heredi¬ 
tary properties of one of the parent plants, and are therefore poorly adaptable 
to the conditions of a new locality. Thus the unity of the laws of creation 
is proved once more: just as conjugation, particularly between distant forms, 
is necessary for the primitive one-cclled organisms, so among the multicellu¬ 
lar plants is there a similar necessity for refreshening vitality in the progeny 
obtained by such means. 


THE “MENTOR*’ METHOD 

Many analogies mav be likewise drawn from the phenomenon that 1 
discovered as far back as ten years ago and have since most successfully 
made use of in practice, namely, that sharp changes are brought about in Uie 
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properties of an organism belonging lo a new not very fertile hybrid variety 
during its first years of bearing if cuttings taken from a considerably older 
tree of a highly-fruitful variety are grafted on to the lower branches of its 
crown. 

As a result of the influence of this operation on the genes of both 
varieties, during the subsequent fruiting years the following changes were 
observed: the fertility of the first tree—the young variety—increased tenfold, 
the shape of its fruit was sharply altered from round to oval-conical, their 
size decreased, their ripening was held up for two-three weeks, but both the 
taste qualities of the fruit as well as the shape of the leaf blade remained 
unchanged. As to the older variety grafted by cuttings, only the size of the 
fruit was doubled, evidently owing to the greater vitality of the younger form. 
Such deviation of hybrid fruiters in the desired direction, which I qualified 
as the application of “mentors" and the efficacy of which I more or less 
tested on other plant forms, is an extremely valuable tool in the hands of 
man by means of which he can govern the structure of plant organisms— 
something that was formerly not even imagined. The chance findings of 
the individual breeders were thought sufficient. Besides, this is a manifesta¬ 
tion of the extremes! form of mutual influence exerted by scion and stock. 
Although the extent of the influence is in this case due to the youth of the 
new variety, nevertheless such an clTect. perhaps in a weaker form, at times 
barely noticeable, is always manifest in the usual propagation graftings of 
old cultivated varieties of fruit plants on to different types of stock that are 
practised in our nurseries. I mentioned this some thirty-four years ago in an 
article printed in the journal Vestnik Sadovodstva i Or/orodnicliestva in 
1888. In those days the teaching about hormones and their influence on ani¬ 
mal organisms was just being elaborated, and now we sec from what was 
mentioned above that almost the same phenomenon is manifest in the vege¬ 
table kingdom. Here we have the same possibility of rejuvenation, earlier 
sexual maturation and of the correction of various defects in structure of the 
organism: besides, a complete alteration of the organism as a whole may be 
achieved, and in the nearest future by such means man will most probably 
create altogether new types of plants, such as will more completely meet his 
requirements and be-better adapted to the inevitable changes in climatic 
conditions. 


THE INFLUENCE OF DIFFERENT CONDITIONS 
ON THE HYBRID 

In vnH». h n rm ° re ’ C 1 ° nsiderablp chan K'* ™>' place in vo.mg hybrids due 
to variation in soil composition, lo atmospheric conditions during the vege- 

tat,on periods of the first years of the hybrid seedling's development to 
artificial non-root feeding, which will be dealt with in greater detail later on 
and finally, due to forced changes in the angle of the spiral disposition of 
II* 
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the cells of the woody layer.' the so-called knottiness and many other factors 
that we fail to notice; besides, such changes may manifest themselves not in 
the organism as a whole, but in one of its parts, say, on a single branch as 
a so-called sport deviation. 

All this quite clearly shows that not only Mendel s laws have not been 
sufficiently elaborated, but that the same may be said of the theory of cell 
chromosomes, the number of which is definite for each plant and to which 
the function of carrying all the genes of the parent plants is attributed. The 
details of both teachings will apparently require considerable revision and 
elucidation. Evidently, the discrepancies between the above-mentioned 
theories and the conclusions drawn from my observations are due to 
differences in the objects studied; if it is easy to calculate the per¬ 
centage relationship of genes and chromosome number in pea and sting¬ 
ing nettle hybrids since they are annuals, it is quite difficult to do 
so in the case of fruit trees and perennials in general, during the devel¬ 
opment of which the influence of different factors may repeatedly change 
the deviation in the structure of the hybrid in the direction of either 
one gene or another of the parent plants and of their nearest kin; then 
again, the insufficient elaboration of these teachings Iwcomes even more 
evident when it comes to facts which the preachers and adherents of these 
doctrines have not sufficiently considered, namely, when different percentage 
relationships of genes inherited from the parents are manifest in the different 
parts of one and the same hybrid individual. 

Thus, for example, at the first fruiting of a Glogerovka X Reinettc d’Or- 
leans hybrid individual branches of the crown l>enr three types of fruit mani¬ 
festing a mixture of parent characters, i. e., vegetative segregation had taken 
place, just as in hybrid rabbits where one foot and one ear bear the struc¬ 
ture and the colouring of the father, while the second foot and ear com¬ 
pletely resemble those of the mother. In human beings, too, although quite 
rarely, sharp manifestations of this phenomenon may be observed, as for 
example in eye colouring, where one eye is coloured according to the mother 
and the other according to the father. In each hybrid and in some crossbreds 
of perennial plants at the early stages of their development the majority of 
genes transmitted to them by their parents are in a latent state, and only 
gradually in the course of many years do they manifest themselves to a 
greater or lesser degree, depending on the positive or negative influence of 
the various external factors. 

Such gradual form-building of the organism, as for example in fruit trees, 
may sometimes continue for dozens of years; during this stretch of time the 
changes in the shape of the leaf blade and of its stem, the length of the pe¬ 
duncle, the colouring and size of the fruit betray the ceaseless struggle for 
existence that each gene wages, with that one conquering which happen, 
find favourable conditions accidentally existing in the environmen , or ar 


. This is achieved by means of a special contrivance: a ratchet-wheel divided in 
halves and attached to a metallic rod with rubber washers for the c amping 
twisting of the seedling. 
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fieially created by man: genes that have been inherited in a lesser degree, or 
such as fail to find the proper basis for development, are partly destroyed al¬ 
together, and partly remain in a latent stale so that they may be handed 
down to the following generations. 

THE APPEARANCES OF NEW PROPERTIES 
AS THE RESULT OF HYBRIDIZATION 

Furthermore, the combination of certain genes and the influence of ex¬ 
traneous factors may sometimes give rise to absolutely new, hitherto unknown 
properties in the hybrid; thus, for example, the fruit of the new hybrid pear 
Michurin Beurr6 Zimnaya* obtained from the cross of Bcurrtf Diel with the 
Ussurian wild pear if damaged at the time of harvesting do not rot during 
the winter storage, but the scratches or cuts dry up or even cicatrize; this 
is due to the fact that the pulp of the fruit is unfavourable for the develop¬ 
ment of molds or rot bacteria. This property, of course, was not only absent 
• in the parent varieties, but in general I never met with suoli a characteristic 
in pears. 9 The hybrid trees, particularly those obtained from the crosses of 
distant forms, let me repeat, often produce sports during their first fruilings 
not only on separate branches of each tree, but it sometimes happens that 
the structure of one and the same shoot varies along its length. This was 
particularly manifest in a hybrid obtained from the cross between the Nicd- 
zwetzkyann apple and our Antonovka; as it is known, the leaves, flowers, 
fruit, bark and the entire wood of the first are of a red colour. When the Nied- 
zwctzkvana apple was the female parent it transmitted to its hybrid the red 
pigment only on one side of the trunk, branches and shoots; this peculiarity 
persisted for several years, during which the hybrid s growth was extremely 
slow due to the irregular structure of the wood, the shoots matured only 
towards late autumn, and in winter the young growth would be nipped bv 
the frost along half its length. But finally the pigment passed on to the other 
side of the shoots, spread evenly among the different parts of the plant and 
the summer growth of the latter reached its normal level; evidently the genes 
of the female parent (the Niedzwetzkyana apple) conquered and altogether 
supplanted the genes of the Antonovka* in the development of the hybrid 

Such an uneven distribution of parent genes is likewise found in annuals, 
but the results obtained arc not the same (it should be borne in mind that 


' This is a variety of a northern Duchcsse. .he fnii. of which may be stornged through- 

; UP '° Apn i ' ,n r U,frn COndi,i ° nS il n,n * * ,wpn, y ‘in.es as prom, 
able ns any of the former varieties of pears. 

7 Among such hybrids excellent winter apples are to be found that have a fine fin 
vour. and that are not only seedless, but even lack a core. The fruit of this hybrid ns 
sume the shape of the nearest neighbouring variety * 
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this refers only to interspecific hybrids and not to hybrids between closelv 
related varieties). 


HYBRIDS BETWEEN MUSKMELONS. PUMPKINS 
AND WATERMELONS 

First of all, in the majority of cases simple methods of crossing either 
altogether fail to give any results, or the fruit obtained—as. for example, 
on the pumpkin plant fertilized by the pollen of an early-ripening muskmelon 
—continue to develop only up to the time of maturation of the melon; after 
that their growth is im|>edc<l and the fruit begin to decay without having 
ripened. Such is the case if the genes of the parents are completely mixed: 
if the genes are partly segregated in the different parts of the fruit, when the 
so-called "xenias’* appear (i. e., in the first year after pollination on the fruits 
that develop as a result of the cross), the fruit becomes fully developed and 
manifests sharp deviation in structure in the direction of either one of the 
parents. This year a muskmelon fertilized by the pollen of a watermelon 
bore a fruit two sections of which had a shiny hard rind of a dark green 
colour, whereas the rest of it was yellow; the flavour of the pulp, 
unfortunately, was not altered in the least, while the seeds, although uni¬ 
form in all parts of the fruit, were smaller than those of any other variety 
of muskmelon. Another crossing of the same kind produced an externally 
normal fruit, only the flavour of its pulp was very much like that 
of the watermelon. Both cases, being such rare phenomena, were confirmed 
by experts, and a water-colour drawing 1 was made of the fruit in the first 
case. 

Next spring (in 1923) the seeds will be studied. Normally ripening pump¬ 
kins were likewise obtained when the plants were pollinated by the musk- 
melon, but their flavour was by no means exceptional. This is evidently due 
to the unsuitable pairing of the parent plants. 


HYBRIDIZATION BETWEEN DIFFERENT SPECIES 

AND GENERA 

Here I find it appropriate to state, that despite the general belief in the 
difficulty of crossing plants belonging to different species—and more so—to 
different genera, I have lately obtained quite a number of interspecific hy¬ 
brids and a few cases, although rather doubtful ones, of intergenenc hy¬ 
brids. The latter mav have been obtained without the fusion of the paren 
gametes but as the result of the direct influence of the fecundating source 
(the pollen) on parts of the maternal plant other than the egg cell, thus calling 
forth the parthenogenetic development of the latter. As to the degree in " 
the genes of the parents are transmitted to the hybrids, my 
have led me io believe that not only does the individual vigour of eachi pla£ 
type play an important role, but also that the age of each plant and 

• This drawing was not found in the Mkhurin archives.— Ed. 
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of the species as a whole are of significance. Thus, the greater the stretch 
of time that a given species has been existing in its place of origin under 
similar soil and climatic conditions, the greater will the degree of hereditary 
transmission be which the individual plants belonging to this species possess. 
Furthermore, the older the plant chosen as a progenitor, the greater is the 
force with which it transmits its genes to the offspring, and conversely, if 
the plant is young, in its first years of bearing, and particularly if it is a 
hybrid of recent origin, its hereditary power reaches a minimum. Even arti¬ 
ficial weakening such as preliminary transplantation or excessive drying o! 
one of the parent plants lead to the reduction of this power. 

THE TECHNIQUE OF CROSSING 

When choosing the flowers for the crossing on the branches of the 
tree's crown those situated nearer to the stein and to the base of the branches 
should be preferred, since there is a greater influx of sap to these parts, 
providing belter conditions for the developing fruit. Besides, fruits so placed 
are better protected from wind and hail. 

My methods of effecting simple crosses between varieties belonging to 
one species are in no way remarkable. At first the flowers of the maternal 
plant are carefully castrated, then the pollen of the male parent that had 
been gathered in a glass jar the day before is placed on the stigma of the pistil 
of the castrated flower, this operation l>oing repeated for three consecutive 
days, and in rainy weather—longer. Furthermore, a flower so fertilized is 
covered by a white bag made of cheesecloth or tulle, sometimes soaked in 
cclloidin dissolved in vinegar ether to keep it round. This is particularly 
beneficial in rainy weather, since it prevents the washing ofT of the pollen 
and preserves the spherical form of the l>ag. Then, of course, a tag is attached 
bearing the number and the names of the parent plants. 


THE TECHNIQUE OF CROSSING INDIVIDUAL 
PLANTS 

In hybridization when crossing plants belonging to different species, 
particularly if they are distant ones. I have been using a completely original 
method that has never been used by anyone else. This method gives much 
better results than the simple methods of crossing formerly used which in 
the majority of cases proved to be utter failures. My original method has 
been elaborated on the basis of the considerable changes that the properties 
of a small part of a young plant (a cutting) undergo when grafted onto the 
crown of a different variety. These changes take place under the action that 
the entire root and leaf system of the latter exerts upon a very small part of 
a young plant that is as yet rather unstable in respect to various changes. 
(Bv this method vegetative hybrids are most easily obtained, if the grafted 
cutting is kept under such influence for three-five years and is then trans¬ 
ferred on to a separate young stock.) 
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I ust* I his vegetative change as an auxiliary means of approximating two 
clilFercnt plant species so as to obtain a sexual hybrid by crossing them in 
the future. 


THE RESULTS OF CROSSING VARIOUS SPECIES 
AND GENERA 


This is the secret of my success in obtaining interspecific plant hybrids, 
such as crosses between the apricot and the plum, sweet and sour cherry, 
Pyrus salicifolia and the local cultivated pear varieties; between the various 
species of walnut, the various species of grapes, the various species of quince; 
between the pear and the mountain ash; between distant species of apple; 
between species of currant and other small-fruit shrubs; between pumpkins 
and muskinelon. musk and watermelon: between the various species of lilies; 
between Physalis and tomatoes, elc. 

Therefore, in the cases where simple crossing between different species 
ol“ plants failed to give good results, the introduction of preliminary prepara¬ 
tion by means of vegetative approximation helped me to produce more than 
a hundred new varieties of plants. Besides, a number of plants hitherto 
unknown in our region have been introduced into culture. Half of these 
new fruit and berry cultures will be suitable for the northern districts 
of Russia and for Siberia, whereas the second half may serve to increase the 
number of selected excellent varieties in the assortment of fruit culture 
extant in the districts of the central part of European Russia. Thus, there 
is still the possibility of considerably pushing northward certain varieties and 
species of plants, since these new varieties when raised from seed in our 
region and grown under the constant influence of its climatic and soil con¬ 
ditions have proved to l>e quite stable in our parts. 


THE DETAILS OF THE METHODS OF CROSSING 
INDIVIDUAL FORMS 

To make things clear I shall dwell in greater detail on the working 
of my method. When a simple cross between plants belonging to different 
species fails to take place, preliminary vegetative approximation is effected. 
This is done bv taking cuttings from a young one- or two-year-old seedling 
belonging to a certain species, preferably a crossbred (that is. a plant ia 
is a hybrid ilself) and not a pure species type: several cuttings are always 
taken, since not every individual possesses the ability of coalescing wi h P 
of another species. In the spring these cuttings are grafted by means; or 
Geissfuss on to several branches of a mature (about ten-year-old) tree: belong¬ 
ing to a different species—a parent plant in the future. Here the « 
develop and are gradually altered in structure under the influence of he 
entire root and leaf svstem of the tree up to the first simultaneous blossom, g 
of both species; this is the time when a more or less SUCC ^ Sful ^e'pface 
effected. There is no need to be discouraged if the cross fads to ta e p 
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at the first blossoming or if the seeds obtained from the cross fail to germi¬ 
nate, since after the second bearing on the following year these defects 
almost always disappear, with very rare exceptions. 

The same method, only taking into account the short cycle of develop¬ 
ment, may be applied to annual vegetables: cuttings taken from the end 
shoots of one species are first grafted into slanting notches on the runner 
or shoot of a more vigorous plant of another species, for example, a musk- 
melon or watermelon grafted on to a pumpkin, Physalis on a tomato, a tomato 
on a potato, etc. (but not the reverse), and after that a sexual cross between 
the two species is effected. 

GROWING HYBRID SEEDLINGS FROM SEEDS 


As to my method of raising from seeds and training seedlings of cross¬ 
breds and hybrids of fruit plants with the aim of producing new and better 
varieties, I can give the following brief instnictions. 

1. First of all, when choosing the parent plants those that have their own 
root system should be preferred, or such as were obtained by layering or 
grown from cuttings, since the root system of the stock influences seed for¬ 
mation, making the seeds deviate in the direction of the latter. Plants grafted 
to wildings may be taken only if no others are available. 

2. The seeds gathered from the fruit of the cross should not Ik* overdried, 
if possible. Time and again experience has convinced me that the best 
qualities of the seedlings are considerably reduced if the seeds are overdried. 


That is why I plant the seeds not later than three-five days after extracting 
them from the Tipe fruit, even though it may 1* winter. 

In the latter case the seeds are planted in beds with furrows running 
through them that have been prepared in an open space in the orchard in the 
fall and are covered with thawed earth: or they mav be planted in boxes three 
vershoks high filled with light earth that have been likewise made ready in 
the fall. After the planting the boxes are placed under the snow in the orchard. 

3. In the spring the young growth of the seed cultures, at the time when 
two or three leaves appear above the cotyledons, is pricked out to beds with a 
well-turned soil at four-vershok distances between the plants, each plant 
being slightly shaded during the first three days. 

Stone cultures should be planted more thinly and pricking out should not 
be practised since it has a harmful effect on them. Better to transplant 
them in the spring. 1 

4. During the first and second year of the seedling's growth, in exccp- 
tional cases—when it is desirable to improve the development of a seedling 
-non-root feeding may be practised; for example, a fourteen per cent sugar 

a° alrredv^ inje r ed Plan '' ™* iS accom P li ^" by means of 

a l iw u “ neCd ! C U “ d for subcutaneous injections to which 

end of he la.'.e/U rH 2™'? ab ° U, ' hree vcrs hoks long is attached, the loose 

mm which h ,a ° " COrk s,op P er of a smal1 bottle without a bot¬ 

tom which is held upside down at a level of about six vershoks from the 
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ground. The needle is inserted into a horizontal cut that had been previously 
made on the bark, and is then turned so that its hole lies tangent to the 
circumference of the wood, and at the same time slightly raised, so that 
under the bark a small empty space appears where the sugar solution under 
tin* pressure from above is gradually absorbed by the cambium and thus adds 
to the nourishment of the plant. However, this method cannot be practised 
in the case of stone cultures. 

5. So as to avoid training superfluous numbers of seedlings in the fall 
of the second year the best specimens are selected in respect to appearance 
and frost resistance as judged by their first wintering. It is absolutely impos¬ 
sible to iterate the characters on which the selection is based, and yet the 
success of the enterprise mainly depends upon this. It is impossible to give 
a definite description of the characters because they vary in one and the same 
plant, or better say in one and the same individual under the influence of 
the different changes, at times quite insignificant ones, that take place in the 
environment. Only experience gained by many years of labour makes things 
clear. The seedlings should be selected in the autumn because it is essential 
to see the entire leaf system in its complete development, transplanting 
should Ik* done only in the spring and the seedlings should be kept in the 
same beds covered with twigs of evergreen as a protection from mice. 

The seedlings are transplanted into fresh soil that has not been exhausted 
by the growth of similar cultures and spaced at a distance of one arshin 
between the plants in a row. and two-three arshins between rows; all the 
extra branches are pruned, leaving only the continuation of the main stem 
and three or four branches so as to concentrate the influx of sap at a small 
number of growth points. During the vegetation period the usual clearing, 
weeding, hoeing and watering of the soil around the plants should be prac¬ 
tised. and liquid fertilizers should be applied if necessary. 

6. Such is the regime of the seedlings up to their first fruiting at the age 
of five-ten years. According to the properties of each individual the first 
fruit are either excellent from the very beginning, or they manifest only the 
rudiments of their good qualities; their complete manifestation is grudua t> 
attained, sometimes after a period of many years during which time the 
fruit changes in form from a wild forest sourling to a well-sized lirsl-rait 
cultivated variety with an excellent flavour. This evolutionary change should 
be accompanied by careful tendance, and by a constant correction of an) 
defects in nutrition, moisture and other requirements. Neglect of t us po 

is the principal reason for the formerly current erroneous belief 

the seeds of cultivated varieties of fruit plants only wild forms are_ob oimd. 

- During the first years the bearing of the hybrid tree should be hm.ted 
by a minimum number of setting fruit so as not to exhaus‘JVrtSuS 
a, yet unstabilized organism. Only the number of fru t 'hat 1 j«' y 
necessary for the appraising of their quality should he c ori the tree, 
besides care should be taken to prevent the pollination of 'he flo > 

w'iId species which may lend to regressive deviations in the structure of the 

fruit. 
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8. Al this particularly important period in the life of the new variety, 
when it enters into the first stage of maturity, if the good qualities of its fruit 
were not sufficiently developed or if it manifested certain undesirable genes 
of one of its parents. I often was able to correct these defects by "supplying a 
mentor," as I called my method. This is accomplished by grafting on to the 
lower branches of the tree nearer to the trunk a few cuttings taken from 
an old tree of an old cultivated variety, particularly one highly endowed 
with a quality lacking in the new variety. 

In most cases this method gave excellent results in correcting defects, 
but sometimes it proved to be an utter failure, which was evidently due to 
the choice of an unappropriate mentor or to the weakness of its influence. 

9. When on a hybrid tree several different so-called sport deviations in 
the quality of the fruit appear, the branches bearing fruit of the best quality 
should be preserved and the rest should be pruned, or still better, cuttings 
from the first branches should be grafted on to the latter. 

When it is desirable to preserve several varieties it becomes necessary 
to graft them on to different and very young (two- or three-venr-old) slock 
grown from the seeds of any cultivated variety. In these cases the seedlings 
of an old well-known variety, Skrizhapel. proved to be the ideal stock, which 
always improves the fruit qualities of the grafted variety in every respect. 

10. A large number of the sexual or vegetative hybrids and crossbreds of 
the new varieties produced, with the exception of those that have ceased to 
change already before their first bearing, should be strictly kept in the nurs¬ 
eries, and should not be propagated by means of the usual grafting in the 
nursery garden until their development is completed, the quality of their fruit 
manifest, and the structure of the organism as a whole stabilized. Otherwise 
various deviations in the properties of the new variety may occur due to the 
vegetative infiucncc of the stocks on the specimens inopportunely propagated 
by means of grafting. The period during which the plant is kept in the 
nursery lasts from two to five years after the first bearing, depending upon 
the individual properties of each plant, and only in exceptional cases does it 
stretch over several dozens of years. Thus, for example, my new variety of 
apple, which I named Kandil-Kitaika and which was obtained from the cross 
of the Crimean Kandil Sinap with our local Pyrus prunifolia in its first year 
of fruit bearing (1902) produced fruit the size of an ordinary Kitaika and 
then m the 18 years following the fruit gradually increased in size and 
improved in taste until they finally surpassed the Crimean Kandil in both 
size and flavour. 


In conclus.on I should like to note that in general, and in this brief 
resurn* of my work m particular, I make no pretentions to having demon¬ 
strated new d,scover.es or having refuted any laws established by authorities 
‘ h “ :T“ Ce ' am ° n y , glVing an accoum of conclusions and arguments 

vaHe i° , eip ' ncncc of man >' years of work on producing new 

\aneties of fruit plants. It is very probable that in some cases I may be 

h ,h VinS e '. ro ° eousl y interpreted various phenomena in the life 
of plants and the appheahon of, let us say, the laws of Mendel or other 
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modern teachings to them; but such mistakes are inevitable in every work 
and they cannot be of much significance since they will in all probability 
he rectified by other investigators in the future. 

First published in l'J25 in 
I. V. Micliurin. Results of Forty-Seven Years 
of Work on Hybridization 
in the Field of Horticulture 


TO \1Y COLLABORATORS 1 


Now, on the basis of the reasons mentioned above, it is required of every¬ 
one who wishes to succeed in the work of breeding new improved varieties 
of fruits to be thoroughly acquainted with the following: 

1) In order to be able expediently to select pairs of parent plants, it is 
necessary to acquire as extensive information as possible both about the wild 
species of fruit plants in the two temperate belts of the globe and about 
their cultivated forms or, at least, about the latter's nearest of kin. 

2) It is necessary to know, approximately at least, the degree of the po¬ 
tency of hereditary transmission of genes to their progeny by the species and 
varieties of the plants employed as parents at their different ages and under 
different influences of climatic and soil conditions. 

3) One must learn to maintain and perpetuate the development in hybrids 
of desirable characters and, vice versa, to check or reduce manifestation in 
the hybrid of genes with negative properties. Learn to find more effective 
methods in this respect. For example: influence exercised by the stock, the 
mentor method, vegetative approximation. 

4) It is necessary to learn to find, recognize and then eliminate, or, where 
this is impossible, at least lessen, all harmful influences of extraneous factors. 

5) In training seedlings of hybrids which have been renovated through 
conjugation by crossing with species and varieties obtained in places remote 
from their native land, it is necessary to avoid excesses in supplying them 
with food and moisture, in deep loosening of the soil, protection from frosts 
and similar auxiliary measures so generously introduced by modern culture, 
which profoundly disturb the self-activity of all parts of the plant organism 
to the point of complete atrophy of their vigour in the struggle for existence. 
Modern conditions of life require robust fighters; frail fondlings arc inexor¬ 


ably doomed to perish.... , , 

6) The process of hereditary transmission of genes from parent plants 
lo hybrids does not in itself—and also in view of the influence of extraneous 
factors which are vast in their complexity-follow, nor can it, in fact, fob 
low any previously defined patterns elaborated by theoretical science, 
thU applies in equal measure also to the choosing of hybrid seedlings on the 


. These are evidently .he conclusive remarks of Miehurins instructions to his !»»*■«»'' 
pupils wrmen in 1925. The beginning of Ihis paper has no, been found ,n ,h. Michunn 

archives.— Ed. 
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basis of the characters of their habit, when often a seedling, which, on 
account of the large size of its foliage, the thickness of shoots and 
the frequency of internodes, is regarded by the layman as the best 
specimen, turns out in the end to be a wilding, with poor small fruits, 
and, on the other hand, another seedling, one that lias been discarded, but 
which has among its external characters only some one good character un- 
noticcablc to the inexperienced eye, may yield excellent fruit. In view of all 
this, one can rely, in choosing seedlings, only on one s own practical expe¬ 
rience, whereby one acquires in the course of time the skill of correctly assess¬ 
ing the merits of seedlings by their external appearance, their habit. 
Furthermore, besides such selection twice or thrice repeated, selection must 
also be made for the immunity of the plants to various diseases and for their 
resistance to the attack of various pests and parasitic fungi, both such as 
cause the inside of the fruit to rot and such as infest the surface of fruits 
and leaves with rust. I repeat that correctness of all such selections can be 
attained only by long practical experience, and that all attempts at observa¬ 
tions and deductions on the basis of scientific discipline, to use the expression 
of the various diploma-holders, can so far perhaps be applied only to annual 
cereal plants, but certainly not to perennial fruit and small-fruit plants. All 
ostensibly learned opinions on this subject I regard as the empty phrasemon¬ 
gering of people who do not know what they are talking about. 

7) A new variety may be allowed to be propagated only after it has borne 
fruit Tor several years and after the mother plant has developed full stability 
and unalterability of qualities. 

8) Concerning the apprehension I have heard expressed by some persons 
to the effect that hybrid varieties degenerate in the course of time: such de¬ 
generation only occurs in annual garden and held plants which are propa¬ 
gated by seeds; however, perennial orchard plants, both trees and berry 
shrubs, arc propagated vegetatively by grafting and cuttings, and therefore 
there can be no degeneration in their case, except when the propagation of 
a young hybrid variety by grafting has been begun too early, not at the 
proper time. 


9) 11 is necessary to know that no cuttings must be taken from still young 
hybrid seedlings for propagation by grafting, particularly on the crowns of 
adult trees, even if of cultivated varieties, because in the majority of such 
cases the grafted hybrid is apt to deviate towards wildness. Note that the 
form of the leaf blade of such a graft remains unchanged at the point of 
heterogenesis at which it was when the cutting was severed, and in some 
cases we even, observe a pronounced deviation towards the wild species. 
” ". h,Ch can casil >- notice by comparing the shoo, of the 

graft wi h the seedling from which the cutting for the grafting was taken. 

hear f™ i° n T' b *. 1 * , * rl * d ° nly when ,he W seedling has begun to 

fruit baring tl) eVen n °'“ ' he ** y “ r bU ' af ' er ,hree or five years of 
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SYNOPSIS 1 


From Ilu- experiment in uniting apples and pears with the lemon and 
hitter orange, and, particularly, from the experiment in joining the sour 
cherry with the apple, in which the branches and leaves are left on the stock, 
it should be clear to us that: 

1) For the complete symbiosis of species which are far apart from each 
other, a certain period of time is required, different in length for each com¬ 
bination of union, in the course of which the roots, while only gradually 
yielding to the influence of the scion, partially alter their activity. 

2) The scion, even if it is very small in comparison with the stock, exerts 
strong influence on the plant which serves as the stock; for example, the 
branches of a pear stock on which a lemon cutting was grafted ceased, under 
the influence of the scion, to shed their leaves for the winter, and the leaf 
blades underwent a structural change as regards their colouring and also as 
regards their thickness and gloss. This proves the “mentor action." 

3) It has been noticed that in some cases, when the aerial portions of 
the stock have all been removed and its leaf system is absent, the scion of 
the different s|>ecics and the work of its leaf system provide, in the majority 
of cases, insufficient building material for the development of the roots. Here 
is an example: A pear of the old Bessemyanka variety, grafted on an apple 
stock, at the age of twenty-five years had a stem 18 cm. in diameter, whereas 
the root neck below the point of grafting was only 7 cm. thick, owing to 
which the tree with its broad crown had to be supported by four 
posts. This was particularly necessary because of the greatly enhanced an¬ 
nual fertility of this tree. Such a phenomenon, though in a lesser degree, 
may often be observed in cases of grafts made high up on the stem and in 
cases of pears worked on pear stocks, and apples on apple stocks, of the 
same species. 

Apparently, even in such cases the difference in the constitutions of the 
stock and the scion is so great that it approximates the d.llerence between 
stocks and scions of different genera, and the stem below the point ol me 


graft is much thinner than above it. ,. . » 

4) Of course, in the combinations of artificially induced symbiosis oi 
plants, mentioned above, we do not lind such luxuriant development of the 
plants as is usually observed when plants of the same spec.es are jomed 
but this does no. a. all prove that we cannot under these cond.hons achieve 
much better results. Everything here depends on the length of l . 1 ™ e rc ^ , 
for the young hybrid plants to adapt themselves to «he condhhomof ‘he 
given symbiosis. And .be length of the per.od durmg which the.const.tubons 
both of the slock and of the scion will fully accord as the resul of the .ntc 
action of the leaf systems depends on the individual 

separate specimen in the given combmat.on of plant t P ' one 

all Ibis that in the future we must not expect plants which parhcipa 


Notes from I. V. Michurin s diary.— Ed. 
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combination of pairs to be suitable for another combination. Each plant in 
a union adapts itself only to its own pair, and not to the whole species. 

5) In the animal kingdom, too, and also among human beings, pairs be¬ 
come habituated, mutually changing each other; for example, husband and 
wife who have lived together for a long time begin strongly to resemble 
each other; even their characters draw closer to each other, becoming some¬ 
thing half-way between what they were before. 

6) In conclusion I must say that the experiments in symbiosis were, of 
course, made not with the aim of breeding lemons or bitter oranges on pear 
slocks, or sour cherries on apple stocks, as that would have been absurd, 
to say the least. The experiments were made with the aim a) of graphically 
clarifying what influence is exerted by the stock on the scion, b) of proving 
that the properly of adaptation of hybrid plants is most potent at their 
earliest possible age, and c) of obtaining by means of layers and cuttings a 
llxed alteration in the constitution of the strain as the result of the influence 
exerted on it by a slock of a different species. 

1920 


A CRITICAL SURVEY OF RECENT ACHIEVEMENTS 

IN GENETICS 

At last I have the long-awaited opportunity to compare and check various 
conclusions drawn from the results of my work in one department of ge¬ 
netics w.th the thirty-five years’ practical work of an eminent American scien- 
t , s t_p rofc „or Hansen as reviewed in his paper at the Fifth International 
Congress of Genetics, held in 1927 in Berlin. 

First of all 1 wish, on the basis of my fifty-four years’ work in breeding 
new fruit varieties with a view to improving assortments in the central and 
northern areas of the U.S.S.R., to state my views on the provisional, as 
Hansen calls ,t. hypothesis which he takes as a basis-namely. that wild 
homogeneous species should be used in plant improvement instead of culti¬ 
vated varieties, because of the heterogeneity of the latter (p. 6). Regarded from 
the scientific angle, all tins is of course valid, and in the eariy years or mv 
NNork. I too was carried away by the idea of securing in this manner fully 

nrone a rr/ a R n • * pro P a G alcd ^ seed without changing their 

p perties. But this proved so difficult of achievement that the practical re¬ 
quirements and conditions of life made it quite impossible to follow »u- r 

—'v- ,o ° s.rss? 

If, as Hansen tells us in the case of annuals like rire or r • * . 

5 :^ 

than we have at nreLT if * '° ° b,am Varie,ies ° f belter quality 
at present, moreover, consumers will be makin R quite differ- 
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cut demands at that date, they will scarcely he satisfied with Hansen’s 
"sauces.” As against this, by the simple expedient of amalgamating existing 
cultivated varieties, even if they are heterozygous, thousands of new varieties 
will result during this time, out of which hundreds can be selected both for 
homozygosity and for superior taste and appearance. As to attaining the ideal 
in this respect, anyone can sec that humanity will not he able to attain it. A 
gross error was and is committed by those who found their opinions on the 
fact that, among wild fruit trees, individuals with large and palatable fruits 
have been discovered, such as the pear Forest Beauty (Fondante de bois) or 
large-fruited apple trees—maintaining that such trees belong to pure species, 
whereas they in all likelihood sprang from seeds carried there acciden¬ 
tally from cultivated orchards in bird droppings or even human excrement. 

Nature does not ordinarily make such sudden leaps ( Natura non facit 
s alius), otherwise in the course of these thousands of years all pure species of 
fruit trees would have evolved a considerably greater diversity of forms 
than we see at the present time. It is only because some seeds chanced to 
find themselves in particularly favourable soil conditions, and because the 
resulting individuals were found by man and have been tended by him for 
several thousand years, that we have our best present-day cultivated varieties 
and that there has been such an improvement in their quality. To ignore these 
and start the work all over again from wild species would be an utterly irra¬ 


tional labour of Sisyphus. 

Still, bearing in mind the considerable scientific value of the line indi¬ 
cated by Hansen, it should be adopted for guidance with a view to attaining 
an easier mode of development of horticulture in the future. I for my part 
would suggest that work on Hansen’s method, which requires a very great 
period of time for iLs complete realization, should be conducted not at ex¬ 
perimental stations, where the entire personnel changes frequently, hut ex¬ 
clusively bv the teaching staff of specialized agricultural colleges. As to the 
breeding of improved fruit varieties at ordinary experimental stations, there 
it is best to do it by crossing good cultivated types, selected both for their 
relative homozygosity and for superior qualities m other respects. Amo g 
such types, special attention should be given to the relatively more homozy¬ 
gous, as. for example, to Golden Pearmain, that oldest of fine vane «es 
type has become stabilized, evidently through having been in ex,s ‘ cn ^ . 
comparatively long time, and even among its hybrid seedlings consnle, able 
numbers arc of uniform cultivated appearance. The re L rk . 

Crimean Kandil Sinap and Sary Sinap. which produce seedl.ngs °f remark 
ablv uniform appearance, most of them deviating in form '^ ard5 ' omc ' £ 
Other varieties that are good in this respect are Chelcb. Alma Aniscs , 
the Circassian types from the Caucasus. Of our loca _' arl ^ ' ' . of thc 

lielv Naliv, Ilorovinku. Skrizh.pel BelWleur.Krtj.ta and o*e». Of^ 
pears, Sapezhanka and many of the Eergamo tea. Of the che * 

Vladimirskaya, Michurin Plodorodnaya Gr.o e Grushe’. y. „ lc Ilims , 

the Samara Pranas Chamaec'rasas and .V „'I'co.s The smati Mongol. Of the 
all the Heine Claudes and Damsons. Of the apricot., 
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peaches, Mao-Tkha-Or. It does happen that among hybrid and other hetero¬ 
zygous varieties there occur, as rare exceptions, types immune to disease and 
resistant to pests; but I repeat, tills happens very seldom; all the same, ol 
course, such varieties must be carefully preserved in the course of selection, 
in order to serve as parents in further crossing work, although these proper¬ 
ties are rarely transmitted to the progeny. 

Regarding Hansen's remark (p. 8) about the considerable sterility of va¬ 
rieties produced by crossing our cultivated types—the same fault is to be 
found, possibly in even greater degree, in all hybrids of pure species; each 
pure species is fertile only as long as it is not crossed with another, even 
though equally pure. 

Then, as regards immunity to disease, and particularly as regards pest 
resistance, it has to be said that while wild-growing pure species do possess 
these in considerably greater measure, these properties too are preserved only 
up to the moment that their progeny emerges from the wild stale into 
cultivation. 

In conclusion, I would say that one should not lx* loo much obsessed with 
introducing wild-growing pure species into the work. Although eventually 
we shall indeed achieve better results by this lengthy method, wo simply caiir 


not wait, we must secure more profitable new varieties at an early date, 
otherwise we arc bound to fall terribly behind the all-round agricultural 
progress of our country, now undergoing regeneration in every respect; be¬ 
cause all the virtues of wild-growing pure species—their constancy, fertility, 
remarkable hardiness, immunity to disease and to fungous parasites, resist¬ 
ance to pests of various kinds, and their other desirable qualities—are re¬ 
tained only as long as the species remain pure; whereas if the size and taste of 
their fruits are improved—which can only be done by extra nourishment, by 
inducing adiposity and by crossing them with cultivated varieties—all these 
properties inevitably dwindle or disappear altogether in most of their prog¬ 
eny. Sterility sets in; hardiness diminishes; with the development of luxur¬ 
iant growth, they become capricious as to soil and tendance; and if these are 
deficient, or if the plants are subjected to climatic rigours, their general 
resistance is lowered, affording favourable conditions for mass attacks of 
parasitic pests. Besides, the delicacy of the nurtured foliage of the cultivated 
vane les naturally attracts insect pests much more than do the coarse leaves 
-o wild forest fruit trees. This is an inevitable consequence of improving them. 
You will note that sometimes when young hybrid seedlings are being selected, 

fruitslnu a cer,a,n •"<* lca,ion of superior taste in a seedlings future 
fruits if Its foliage is attacked, more than that of others, by the aphids, which 

.:;:rx b a y P h?d: : ,he ,aucr make no mis,ake abou * —* * 
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Now let me examine individual points in Professor Hansen's communi¬ 
cation. 


I) He says that in working with heterozygous cultivated varieties of Pyrus 
Mains, which have been formed from six different pure species in the course 
of three or four thousand years, it is impossible to formulate definite rules for 
this work, and that all the results achieved in it are merely luck in a game of 
chance. In this one has for the present to agree with him. I, too, in the early 
years ol my work in crossing cultivated fruit varieties, had occasion to observe 
the total absence of any regularity in the results obtained from hybridization, 
f rom the same combinations of parent plants for crossing, different results 
are obtained not only in different years, but even in one and the same sum¬ 
mer. Seeds of one and the same fruit produce seedlings of dissimilar appear¬ 
ance and of different types, 1 consequently, the Mendelian law cannot be ap¬ 
plied when crossing heterozygous cultivated fruit varieties, and it is in general 
practically impossible to obtain strictly predetermined results. Whole volumes 
of detailed notes on the results obtained from different combinations of parent 
plants: numerous photographs and sketches from nature; countless tables of 
the measurements of ovaries and of the shapes and sizes of leaf blades; micro¬ 
photographs of growing pollen; records of temperature fluctuations—the 
whole of this Sisyphean labour is repeated inevitably at the outset by every 
at all serious newcomer to this work, and repeated persistently until he comes 
to see the utter futility of this immense but virtually useless undertaking, 
as there is no regularity in these phenomena by which one could be guid¬ 
ed in one's future work. Time is wasted in vain, and so is all this mass of 
effort, all these notes and sketches; the only net result is practice in the de¬ 
tails of the work. But this practice is bought too dear, at the cost of decades 
of labour wasted. Sometimes in working with cultivated fruit varieties, one 
actually encounters such paradoxes as that hybrids bred from splendidly 
frost-resistant parent varieties turn out to lack such resistance, and seedlings 
of tender varieties, on the contrary, survive hard frosts very well. So I should 
like to warn young hybridizers not to cherish undue hopes as to the useful¬ 


ness of making such notes, tables and sketches. 

All this every originator experiences in his own practical work: as to the 
expectations that can be placed in various theoretical data on the subject—of 
the experiments, drawings, tables and extracts from other peoples writings 
that have been collected here and there by all manner of compilers inexpe¬ 
rienced in practical work, a large proportion do not in the end produce any 
results of practical value. For example, we see published whole volumes on 
interspecific grafting of various plants, photographs of different cross sectmn 
of grafts, microphotographs of pollen and its growth drawings o • 
and leaves, and so on. but actually there is hardly anything of use that c. 


be got out of all this. 

, Pollen which grew well under .he microscope proved, when i, cm uo l. lhe poinh 
I. of low fertilizing value, while pollen th.1 had no. grown so 
percentage of fertilization. This sort of thing has also been nbscr.ed in Amer.cn 
Ukrainian Republic by Ro. 
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A lot of talk, and little real work. Take for example the description of 
grafting tomatoes upon nightshade; well, what was the result obtained by it? 
Were seeds planted from such grafts? Did a new improved plant result? We 

are not told any of this-And it is the same every time. The while lily 

produced seeds. Well, did the seedlings from these seeds yield a plant capable 
of producing seeds in its turn? 

There you have a picture of how difficult it is to work with heterozygous 
varieties; but nonetheless I repeat that, economically if not scientifically, this 
method of working with cultivated varieties of perennial fruit plants is the 
more profitable, the one that produces quicker and letter results. 

This is the method to be preferred in our nurseries; only in this way shall 
we avoid falling behind the general rapid progress of our agriculture. 

As to crossing wild-growing pure species with cultivated varieties, in the 
overwhelming majority of the resultant hybrids it is the inherited characters 
of the wild species, as the more energetic in transmitting its characters, that 
prove to be dominant; particularly is this the case if it is also fostered by a 
comparatively severe climate in the locality where the seedlings are reared, or 
even by the influence of a chance cold summer. The fruits of the resultant va¬ 
rieties are too small in size and inferior in taste, they cannot be marketed. Only 
in rare cases are they of a tolerable flavour, and then only if the role of pure 
species was filled by one of questionable purity, such as our orchard-grown 
Kitaika apple—by a species, in a word, which has for several generations 
been propagated by seed taken from trees that have long grown in our or¬ 
chards among cultivated varieties, and which, consequently, has long lost its 
specific purity under the influence of cross-pollination and cultivation. This 
is strongly perceptible even in the case of so stable a species as the small 
Siberian crab, if the seedlings have been produced from seeds of trees grow¬ 
ing in our orchards and not in the forests of this species* native Siberia. The 
same has to be said about our local wild pears, about various damsons, and 
to some extent about the steppe cherries too. 

Then, as regards the so-called segregation of characters into parent 
types, which I have never seen in reality—in second-generation seedlings you 
always get totally new combinations of characters, often of absolutely new 
properties which the parent plants never possessed; and what is more, under 
the influence of our relatively severe climatic conditions, the majority of 
second-generation seedlings always deviate in the direction of worse proper- 
bes. And so, against the established opinion of many experts that it is useful 

\°Z° r l I" T™! SCCOI l d ‘f" era,ioiv h >' brid of perennial fruiters. 

I rear hybrid seedlings of the first generation only. 

frnmL 5 ~ Ha TV ayS th ? cxce,,enl idlings have been obtained 

ThU r»n P K i r P S ' V,Ce versa * ^ seedIi ngs from good parents. 
tfouIcultwLd ac< : c P ,cd m P arl ° n «y in regard to the crossing of heterozy- 
not frnm ih ° n * ma >' 6 el M»*d. with characters inherited 

Z originator^ ,mmed ' a ' e P "“ b - bU ' fr0m disla "' —,or., unknown .o 

When, on .he o.her hand. i. is homozygous wild-growing pure speeies 
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I hat arc combined, such paradoxes can of course never occur. However many 
times you may cross the small Siberian crab with any of the American wild 
crabs, you will never, of course, get any large-fruited, palatable variety, un¬ 
less you first improve these wild types by cultivation. 

Page 31—hybridization with Pyms Malus always introduces insufficient 
hardiness lor northern localities. That is true. The reason is. first of all, that 
the warm summer time in northern localities is too short for the new growth 
to finish developing and the wood to mature completely; and also that the 
plants have been pampered by cultivation and are accustomed to more favour¬ 
able climatic conditions, from which plants lose their hardiness—even such 
Siberian plants as Hippophae rhamnoides, seedlings of which raised from 
seeds received from Germany are killed by frost in our parts the very first 
winter, whereas Siberian seeds produce completely hardy seedlings. 

Every organ, every property, every limb, all the internal and external 
parts of every organism are conditioned by its environment. If the plant is 
organized as it is, that is because every detail in it performs a certain func¬ 
tion. possible and necessary only under the given conditions. Should these 
conditions change, the function will become impossible or unnecessary, and 
the organ performing it will gradually atrophy. Take as an example the wild 
apricot Primus armcniaca vor. sibirica. which grows on the mountain slopes 
near the town of Nerchinsk in Eastern Siberia and there endures temperatures 
as low as -55 c C. Yet here in Central Russia its seedlings perish one and all 
of the cold. The reason is the longer summer in our parts compared with the 
similar, but short summer in Nerchinsk. Over here, the seedlings start grow¬ 
ing again at the end of the summer. The wood of the new growth does not 
have time to mature before the frost sets in and kills it. 

1929 
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AUTHOR S PREFACE TO THE FIRST EDITION 

THE SUBJECT-MATTER OF THE PRESENT EDITION 

Feci. quod polui. facinnt mcliora polonies! 1 

In setting about to give an account of the results of my fifty years' work 
devoted to the horticulture of the central zone of the European part of the 
R.S.F.S.R., I am unfortunately compelled at present to restrict myself to pub¬ 
lishing only the first volume. That would include only about one-quarter of 
what I have to write about all of my achievements. 

Only a part of the new varieties of apple and pear that I have originated 
is described here. The description of other new varieties of apple and 
pear, of plum, cherry, apricot, quince, grape, walnut, rose and various 

• I have done all I could, lei those do better, who can! 


PRINCIPLES AND METHODS 


181 


small-fruit shrubs, as well as the description of many experiments and 
also of my methods of work has been put aside until the subsequent volumes 
are published. 

Moreover, some recent works of mine, such as the introduction of peaches 
and almonds into culture in the central zone of the European part of the 
R.S.F.S.R. require some additional control experiments before the ultimate 
reliable results can be ascertained. Namely, it is necessary to make some inter¬ 
crosses of the forms already introduced by me as intermediate links between 
the cultivated varieties of peaches and the sole representative of the Amyg¬ 
dalus genus in our local steppe flora— Amygdalus nana L. 

Resides, included in the subsequent volumes will be descriptions of various 
interspecific hybrids obtained from the crosses of plum X apricot, sour 
cherry X sweet cherry, sour cherry X bird cherry, mountain ash X pear, 
hybrids of Juglans regia L., J. nigra L., Hicoria Pecan Brit., etc. There will 
also be accounts of experiments on the introduction into culture of some 
fruit and small-fruit plants that had hitherto never been grown in our zone, 
such as Actinidia Lindl., Schizandra Mchx., the mulberry (Moms /„.), Sheph¬ 
erd ia Nutt., the sweet chestnut ( Castanea ucsca Gaerfn.), Cory I us mandshurica 
Maxim., Prunus tomentosa Thbg., Prunus serotina Ehrh., the wild peach 
(Amygdalus pedunculata, Am. pilosa, Prunus ptagiosperma Oliu.), the per¬ 
simmon ( Diospyros lotus L). 

The material is to be distributed among the volumes as follows: 

Volume II will contain the descriptions of new varieties of apple, pear, 
cherry, and plum, as well as the recently originated varieties of apricot, al¬ 
mond, quince, mountain ash, peach, plum and cherry. The fruit of these 
varieties will be shown in figures and plates. Descriptions of the most recent 
observations and experiments will be also given in this volume. 

Volume III will include the descriptions of new varieties of small-fruit 
shrubs, such as the grape, gooseberry, currant, raspberry, blackberry, actini- 
d.a, sea buckthorn, shepherdia. barberry, Schizandra chincnsis and some 
others. 

Various species of strawberries, certain vegetables and flower plants are 
left for the fourth volume. 


AUTHOR S PREFACE TO THE THIRD EDITION 

For dialectics ‘‘...nothing is final, absolute, sacred. It reveals the tran¬ 
sitory character of everything and in everything; nothing can endure before 
it except the uninterrupted process of becoming and of passing away, of 
endless ascendancy from the lower to the higher.” (F. Engels) 

rjcas-jsssr ; s 

srsTK's* varie,ies and on ,he orisina,ion - ~ 

Of particular significance are the changes that have taken place in our 
country dur.ng the years that have elapsed since the Revolution 
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The socialist system lias brought the working people in our country to 
confront new historical tasks in full accordance with their vital and intel¬ 
lectual requirements. 

By the unsurpassed efforts of the working class guided by the Bolshevik 
Parly, Hus&ia. hitherto a backward, stagnant country, has been successfully 
converted into an industrial stale, which is being built on the basis of a 
complete technical re-equipment of the entire national economy. The task 
ol developing the productive forces of the Soviet Union is being solved in a 
new way on the principle of expedient planning which reveals the fabulous 
economic opportunities, that for the most part still have not been made 
use of. 


Where the private proprietors formerly plundered there now works in 
full harmony a unanimous and powerful society armed with a much belter 
technical equipment and with scientific knowledge. 

Belalions between the town and the village have accordingly undergone 
great changes. The problem of production and consumption has now acquired 
an entirely new aspect: new economics, new customs and new laws have 
come into existence. It is natural, therefore, that both industry and agriculture 
have to meet absolutely new requirements of the working people, so that any 
lag, any discrepancy or lack of agreement in the work with the general 
socialist principles of economic management will do great harm and will 
hinder the construction of the new socialist national economy. The same holds 
true with respect to our field of work, that is. to the work of producing new 
varieties of fruit and small-fruit plants, which is an integral part and one of 
I lie most important branches of socialist agriculture. 

Only when the problem of producing new fruit and berry plants will 
be tackled by the experimental stations scattered all over the U.S.S.R.—sta¬ 
tions that arc affiliated with the Scientific Research Institute of Fruit Growing 
named alter me: only when these stations will carry their work of producing 
and testing new varieties of plants directly to the point of production of each 
district and will manage to attract the attention of sovkhoz and kolkhoz work¬ 
ers to this task, only then will the requirements of agrotechny and selection 
be more fully taken into account and selection will to a greater extent be 
able to meet the demands of agrotechny. Only on such terms can selection 
become a mighty weapon in the fight against the drought, in the struggle 
for high and steady yields from cultures grown in socialist fields and 


orchards. . 

To Ik* brief, the fruit grower in his work must always serve the interests 
constituting the essence of our economic and social system: he must be u > 
aware of the methods he employs and of the ultimate purpose of h.s work. 

The urgent tasks of the present day set before the workers of socialis 
agriculture are absolutely definite. The Seventeenth Congress of the t-om- 
nnmist Party of the U.S.S.R. outlined the course of development of agricul¬ 
ture. expressed by Stalin in the following words: 

•• every region will have to develop its own agricultural base, so as to 
have its own supply of vegetables, potatoes, butler and milk.... 
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That means that the urgent task set before fruit growers is the extension 
of the fruit-growing area to the north and east. 

Publishing this third revised edition comprising two volumes of my works. 
1 want to draw the attention of fruit growers to the necessity ol making as 
much use of my experience as possible in their work, giving it a proper 
direction to meet the requirements of today. 

As regards the production of new varieties or fruit and small-fruit plants, 
the breeders arc confronted with the following tasks: 

1) The determination of the regional distribution of varieties and a 
thorough study of the varieties that I produced as regards their behaviour in 
the different regions of the central and northern zones of the U.S.S.R. varying 
however little in soil and climatic conditions; propagation of these varieties 
should be based on the results of this study and should be carried out on a 
scale that would meet the requirements of the developing socialist horti¬ 
culture. 

2) The correct choice of slocks which are of decisive imj>orlance as 
a base for the fruit trees. Making use of the results of my experiments 
where they have proved to be perfectly reliable or where they may offer 
a foothold, no matter how small, for the further ascent to more perfect 
methods. 

3) The production of new local varieties of fruit and small-fruit plants 
for every region, carried out in the very region for which the new variety is 
planned, directly in the orchards of its state farms and collective farms. In 
his work the breeder must strive to solve the most urgent problems set 
before fruit growing by present-day requirements, i.e., he must produce such 
varieties as would in the first place contribute to solving the problem of 
nutrition of the working people; such varieties as would be suitable for the 
purposes of industry and export trade and afford the possibility of mechaniz¬ 
ing fruit-crop harvesting. 

4) With the purpose in mind to wrest from Nature more and more 
new valuable plants for introduction into culture, all measures should be 
taken for the tireless quest of wild plants worthy of cultivation. In these 
searches use should l»e made of the experience accumulated by investigators 
and at the same time this experience should be increased by exploring the 
mountains, tKc forests, the steppes and the marshes of the vast remote 
regions of our country, particularly those of the Caucasus and of the Far 
East—the regions that still conceal a great many valuable species that are 
as yet unexploited. 

It is true, that this is a thorny track fraught with many a disappointment 
for young Soviet fruit growers. All the more, every new discovery will serve 
as the greatest reward and will win the greatest esteem in the country of 
working people. Fruit growers wUl never get off the track if they always 

wlnTthlm 0 / 111 "I! 6 ' u W ® Cann0t W3il for favours from Na,ure * we 

wrest them from her.” 


The present edition as I have already mentioned, is in fact the third 
rewsed and reduced in price edition comprising the first two volumes of 
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my work Results of Half a Century of Work in Producing New Varieties 
of fruit and Small-fruit Plants, that have already been published. It includes 
only about one-hall of the total of my actual achievements in the origination 
"• ,,0 ' v improved varieties of fruit and small-fruit plants for the regions of 
ll.r central zone of the European part of the R.S.F.S.R. The principles and 
methods of my work are described in this edition, besides it gives the descrip¬ 
tion of the most valuable new fruit-plant varieties that I have originated. 
These are the new varieties of apple, pear, quince, mountain ash. sour cherry, 
sweet cherry, plum, apricot, almond, raspberry and actinidia. The description 
ol the remaining new varieties of apple, pear. plum, cherry, apricot, quince, 
grape, walnut, rose and various species of berry shrubs, as well as the 
description of many experiments and methods of work has to be deferred 
unlil the subsequent volumes are published in the next edition. 


CHAPTER I 

THE ASSORTMENT OF FRUIT VARIETIES GROWN 
IN THE ORCHARDS OF THE U.S.S.R. 

AND THE MEASURES FOR ITS IMPROVEMENT 

The government of tsarist Russia did not care a bit about satisfying the 
requirements of the working people in respect to fruit and was not much 
interested in the development of our home horticulture. For centuries prac¬ 
tically no measures whatever were taken for its improvement, especially in 
the central and northern zones of European Russia. 

Only occasionally did the individual horticulturists try to do something 
in this respect on their own initiative, but unfortunately, in pursuing their 
goal they followed the wrong track. They tried to replenish their assortment 
of fruit-plant varieties exclusively by introducing into their orchards speci¬ 
mens of already fully-formed best foreign varieties; but since their constitu¬ 
tion had been formed in warmer lands, under much better climatic conditions, 
these properties upon being transferred into our country with its relatively 
rigorous continental climate, could not grow and develop normally. Despite 
tlie application of various measures of the notorious acclimatization, the for¬ 
eign newcomers sulTcrcd, grew sickly and finally perished with very rare 
exceptions. In the meantime the weakened sickly organisms of those fruit 
trees afforded a favourable basis for the development of hosts of various 
pests and thus infested all our orchards with their hardy local varieties, 
which had never experienced such an invasion of foes. Those rare speci¬ 
mens of foreign varieties that survived in our unfavourable climate degener¬ 
ated to such an extent that the fruit of many of them became inferior even 
to our old local varieties in their appearance, taste and yielding capacity. 
All this in combination with other unfavourable factors gradually contributed 
to that disastrous decline of our horticulture that we witnessed before the 
World War. The consequences of that war altogether killed it. 

Now we are confronted by a rather difficult but honourable task of great 
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national importance: in the process of the socialist reconstruction of our 
fruit-growing economy we must restore and raise in the nearest future the 
yielding capacity of our existing orchards and therefore, their marketability. 
We must also create a new socialist horticulture based on the advanced 
technique, feasible mechanization and strict planning, using for this purpose 
the well-tried socialist methods of labour—socialist emulation and shock 
work. The objects of such horticulture is to supply in sufficient quantity 
cheap fruit of high quality for the working people, raw material for 
industry and also fruit for ex|»ort. It is. first and foremost, from this 
standpoint that the suitability of our old varieties of fruit plants in the 
assortments of the northern, central and southern zones of former European 
Russia, the Ural region. East and West Siberia, the Caucasus and Central 
Asia should be viewed. Any varieties that proved to be of low productivity 
when cultivated in orchards should be ruthlessly eliminated from further 
cultivation. That, according to my opinion, unfortunately, would be the 
destiny of most varieties that are at present cultivated in our orchards. After 
such a thorough purge it will be obvious to all how poor the lists of our 
really highly productive varieties actually are, and the urgency of replenishing 
them by the selection of new varieties of improved quality will become quite 
obvious. 


Without repeating the error of the old horticulturists, who hoped in vain 
to acclimatize foreign varieties in our country, hybridization and other 
methods must be used to produce from seeds our own improved and hardy 
varieties for each locality. 

After thirteen years (beginning with 1875) of thorough theoretical and 
practical study of plant life, and, in particular, of the state and requirements 
of horticulture in Central European Russia, after having toured and inspected 
all the outstanding orchards and horticultural institutions of those days as 
well as on the basis of my personal examination of the qualities and properties 
of fruit-plant varieties suitable for cultivation in central and northern parts 
of former European -Russia, I came to the conclusion in 1888 that the level 
of our horticulture was very low. At that time our assortments besides being 
poor, were contaminated with various semicultivated, sometimes even abso- 
hitcly w,Id forms of forest trees. The only varieties tolerably good in respect 
to productivity that were figuring in the first place everywhere at that lime 
were among apples: Antonovka, Rorovinka. Skrizhapel. Anis, Grushovka and 

-V ldim a T g Pe “?7 BeSS f 1 ? ,y * nk “- To "k°~tk«. Limonka; among cherries 

and dUTerenlT a ? "* s “ dl,n 8 s = •“ on 8 pl-ns-the seedlings of blackthorn 

sol variefies oT ,CS ° f damson -' ra "'V here and there in the orchards 

r« d b ° r,g,n , Var,an ' S ° f Reinel,e - Ca,ville ™<' P>PP>n) 

would be found scattered in small quantities. 

Among pears there were absolutely no winter varieties As for sweet 
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In llie meantime the import of various fruit into the northern regions 
from the South and from abroad cost the state many million rubles. 

A survey of the state of alTairs made evident the urgent necessity of 
radically improving the existing assortments of our orchards. This compelled 
me to found in 1888 a nursery of fruit plants with the only object of originat¬ 
ing new, improved and more productive fruit-plant varieties. 

At first I tried to achieve this result by the selection of seedlings grown 
from the seeds of the best varieties—both our native and foreign. But finally 
the results convinced me that the new varieties thus obtained had been in¬ 
sufficiently improved. It became evident that the choice seedlings of the best 
local varieties were but slightly belter in quality than the old varieties, while 
the seedlings grown from the seeds of the foreign varieties in most cases 
proved to lack hardiness and were destroyed by frost. I had to resort to 
hybridization, i.e., to make crosses between the most productive and best 
flavoured but delicate foreign varieties and our hardy local fruiters. Such 
crosses rendered it possible for the hybrid seedlings to combine the characters 
inherited from both parents, the beauty and the fine flavour of the foreign 
varieties and the hardiness of our local cold-re.sistant forms to the climate 
of our region. 


CHAPTER 2 

FALLIBILITY OF THE VIEW THAT SOUTHERN PLANTS 
CAN BE ACCLIMATIZED BY SIMPLY TRANSPLANTING THEM 

1 think it will be of benefit to future students of my experiments if I also 
make mention here, at least in brief outline, of my errors in method and 
the mistaken conception which 1 at first had of certain phenomena in the 
life of plants. In most cases these errors were rooted in the fact that, 
owing to my then inexperience, I trusted too much to the opinions of 
the horticultural authorities of those days, and did not test their truth lor 

myself. . 

Such errors caused me a vast amount of uselessly wasted time, labour ana 
means. Whole decades of unproductive eflort were spent unprofitably m t ie 
execution of certain details. And it has to be said that even today, after the 
lapse of more than forty years, survivals of these mistaken notions still mn c 
themselves strongly felt at times in the work of some horticulturists, and c o 
undoubted harm. Thus, there is the long-standing belief that grafting onto ne 
crown can hasten the onset of the fruiting period in a young hybnd, or th 
grafting a tender variety onto a cold-resistant stock can lend it Iiarci.nes^- 
this was preached in his time by the well-known Moscow hor icu ur| ® ' 
There is also .he claim of the botanists of those days that m.erspecCc and 
all the more so. inlergeneric hybrids are impossible, that if they <o som 
appear, they arc bound, one and all, lo be sterile, and so on. 

Some have claimed that in the central areas of the European par. of the 
U.S.S.R.. it is useless even to contemplate the cull.val.on of wmter pears, 
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grapes, sweet cherries, apricots, peaches and walnuts. All this iias proved 
to be mistaken in one or another degree, and has only been borne out in 
exceptional cases. 

For example, the grafting of a young hybrid onto the crown of an adult 
tree hastens fruiting in the hybrid only if the latter has itself already entered 
a period close to fruit bearing. Furthermore, by its vegetative influence, 
due to the work of the whole crown's leaf system, the adult stock will 
alter the properties of this young hybrid, in the majority of cases for the 
worse. 

Only as a rare exception, by a chance happy choice of a stock suited to 
the properties of the hybrid grafted onto it, is the result a success, that is, 
an improvement in the external and internal properties of the hybrid is 
obtained. Such a new variety, however, will not have the exact characters 
which it inherited from the crossed parent plants; its pro|>erlies will be a 
combination of these with the properties of the stock, that is to say, a vege¬ 
tative hybrid will result. 

Accordingly, if it is necessary to make such a grafting, circumspec¬ 
tion is required in choosing the variety of adult tree that is to serve as 
the slock. 


As the best stock for such purposes, I would name, of the apple trees, the 
Skrizhapel and its variations, or, better still, young trees grown from its 
seedlings; and of the pears, the Malikovka. the Tonkovctka and their seed¬ 
lings. 

Well-tried new hybrid varieties, which have already been bearing fruit 
for several years, and also all long-standing varieties of apples and pears, 
both native aud foreign, do indeed begin to bear .fruit much sooner when 
grafted onto the crowns of adult trees; and, moreover, if the influence of the 
stock afTects their properties at all. it docs so only in a barely perceptible 
degree which is of no practical importance. 

Of course, there may be exceptions here too. Thus, a cutting of the 
600-gram Antonovka, grafted onto the crown of an adult specimen of the 
small Siberian crab, produced fruits of a cylindrical shape totally alien to 
the Antonovka. 

Again, a cutting of the Malikovka pear, grafted onto the crown of an 
adult of the new Bergamotte Novik hybrid, yielded fruits twice the usual 
size, etc. 

**2 me W .“ h "‘% mistakcn view r°™gn varieties of fruit 
:!.h Cl ™^e;“LV°s OUr frOS,S Can ” C aCC,imaliZed b * -W-yina .hem 
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il will, llieir own hardiness, do hecome hardy. .Such young trees grow to 
maturity and sometimes bear fruit for several years. 

Hul this cannot he described as acclimatization, if only because, when 
it is attempted to propagate such plants by cuttings, the latter usually prove 
to lack hardiness and are killed by frost in the first few winters. 

As to the very few foreign southern varieties which have proved fairly 
resistant to our frosts, this can be explained by their having already pos¬ 
sessed. m their native countries, a capacity for resisting temperature drops 
below the usual range of warmth and cold fluctuation in those countries. 

W hen transplanted to our parts, such varieties endure our climate with 
comparative ease. But what has acclimatization to do with it? 

I Ins is commonly termed the naturalization of plants in a new environ¬ 
ment. 


CHAPTER 3 

METHODS OF PRODUCING NEW VARIETIES 
AND THE SIGNIFICANCE OF A SPECIAL REGIME 
FOR TRAINING HYBRIDS 

1 he breeding of new and improved varieties of fruit frees and small- 
Iruit shrubs grown from seeds is effected by one of three methods iterated 
below. 

1 lie first consists in a simple selection of seedlings grown from the seeds 
of the best local varieties which happen to possess good fruif qualities and can 
stand the climatic conditions of the given district. All the assortments 
of the orchards of former Northern and Central Russia and of almost all the 
neighbouring Western countries have been built up by such "chance varie¬ 
ties." In the peasant Anton’s kitchen garden, for example, an apple free grew 
up from a stray seed. The apples were large and their taste was good; thus, 
from that time on people liegan to breed this variety and called it Antonovka. 
In the Volga Region another variety was found that likewise grew up from a 
seed fortuitously sown; this new apple had prettily coloured fruits and its 
flavour faintly reminded one of anise, so it was named the Anis; the same is 
true of the various Borovinkas. Grushovkas and such pears as the Tonkovctka 
and Poddulka. In Western countries varieties were collected much in the 
same way: for example, in Belgium, from a seed of a cultivated variety that 
had been accidentally dropped in the forest by bird or man, a tree grew up 
that bore fruit of excellent flavour and size: hence this new variety was called 
Forest Beauty (Fondante de bois), etc. 

Many persons, as for example. Van Mons and parson Hardenpont in Bel¬ 
gium. Tourasse in France. Ross and Veitch in England, and, finally, in Russia 
on my initiative and advice, Kuzmin, Kopylov, Spirin; and on their own ini¬ 
tiative in Siberia Neznayev, Komissarov, Prof. Kashchenko, Bedro, Nikiforov, 
Krutovsky and others began deliberately to sow seeds of their best varieties 
and then select saplings with better fruit that may have accidentally grown 
from them. 
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Thus gradually in the course of a few hundred years all the orchard as¬ 
sortments of fruit trees were formed. 

But work with this method, based as it is on chance findings of trees of 
good quality, may be carried on only in districts with the favourable climatic 
conditions of warm Western countries or in California where the well-known 
originator, Luther Burbank, has been working lately. Under a warm climate, 
and particularly if mass planting is practised, such chance findings of bettor 
varieties as well as much valuable material may be obtained without any par¬ 
ticular effort on the part of man. But in our country, particularly in the 
northern and central belts of the U.S.S.R., under our severe climatic conditions 
and comparatively short vegetation period such a method will not get one far 
ahead. 

From the planting ol seeds of our local varieties wc can only obtain fruit 
of the same quality with but very few casual improvements. In general, very 
slowly, in the course of several centuries by breeding many generations of 
plants much improvement may be achieved in our country as well; this is 
evident from the history of the development of horticulture everywhere. But 
the contemporary rapid pace with which the various phases of man’s life 
evolve makes at impossible to wail so long for improvements. 

Most of the seedlings raised from the seeds of the best foreign varieties, 
with very rare exceptions, will prove to be non-resistant to our frosts, and 
as a result wc shall not be able to improve very much the varieties of our 
fruiters. 


Let us now turn to the second method of solving the problem which gives 
much better possibilities of augmenting the quality of new varieties of fruiters. 
This method is based on the introduction of so-called hybridization, i. e.. 
crossing. Since each plant organism usually contains male and female repro¬ 
ductive organs by means of which it produces its offspring, it i s possible to 
improve our hardy local varieties by crossing them with foreign ones that had 
been raised in a warmer climate and which yield fruit of better quality as 
compared with our own, but are unable to resist our frosts. From such cross- 

frnn/n arc ^'"ed ,hc sceds of w, "<* are sown and seedlings raised; 
from these seedlings we select the specimens which, as far as it can be 
judged from their external characters, had inherited from their parents the 

'.r/roltl., , , naV ? UrS ; nhCrCn ' in ,hC f ° reiSn «nd .hStance 

° f v °! 1 C ' laraclens " c of our varieties. By such a method qualitatively in. 
proved new varieties are obtained that are able to stand the conditions of our 

•he resuluTbUin^rrmUrot 'Z % X? ^ 

mg of the same pair of progenitors will 
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ih-v.-i be repeated twice: in other words, if we cross a pair of plants and ob¬ 
tain hybrids with a combination of certain properties, no matter how many 
timrs we repeat the cross with the same plants, we shall never obtain hybrids 
..I the same structure. Even the seeds in one and the same fruit obtained from 
the cross give rise to seedlings of completely different varieties. It is evident 
that in creating new forms of living organism Nature gives rise to infinite 
diversity and never permits repetition. 

As a result of these circumstances every originator (a person who is oc¬ 
cupied with the production of new varieties) must content himself only with 
making use of the combined influence of all the internal and external factors, 
since he cannot possibly know what properties all the ancestors of a given 
pair ol parent plants possessed, and since he is unable to control the influence 
of external factors. Therefore, in these cases it is not only impossible to apply 
any kind of Mendelian calculations, but it is likewise impossible to work on 
the basis of strb*| preliminary planning in the production of two varieties of 
fruiters closely resembling each other. And if my conclusions are erroneous 
on this point. I beg to show me the firm basic principles which could lead me 
out of the labyrinth of misunderstanding. Only please don't offer the usual 
unconfirmed hypotheses: I myself can ofTer a whole set of them, but they 
are absolutely of no aid in practice. 

Furthermore, in the work of producing new varieties of fruiters the third 
method should Ik* regarded as the most important one: it consists in repeated 
crossing of the hybrids to the I>est cultivated varieties (including foreign 


ones). 

When applying this method we may follow the lines of giving the proper 
training to the seedling during its development. Namely, in most cases we 
may enhance the development of useful characters and weaken or altogether 
suppress the development of harmful ones, basing judgment on the external 
manifestations of )>oth. When carrying out such work we are partly guided 
by scientific data, but in most cases there are none to go by. so that we are 
obliged to base it on experience gained by many years of labour. 

Many persons, having erroneously interpreted the term "segregation of the 
parent types" expect good results from the planting of hybrid seeds in the 
second generation, hoping by this means to secure a repetition of the foreign 


variety structure but of a more resistant type. 

But, in the first place, in the course of my practice of many years a ter 
numerous experiments on planting hybrid seeds of perennia rui ers 
I have, in general, never met with an exact repetition of the structure an 
form of the parent plants. Evidently Nature does not permit the repetition 
form: always plants are obtained with new combinations of proper us a 
characters. There cannot be complete segregation of P are " ,aI 
liccau.se tl.c for.,, of .-ad. hybrid, os I have already repeated!y stated. «• 
up bv a mixture of inherited characters, only a small pari , 

from its direct parents, whereas the res. come from the-ekm. ***g,^* 
structure of each hybrid in the course of its development fro altered 

germination up to its firs, years of bearing in most cases .s greatly altere 
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under the influence of external factors, which also eliminates the possibility 
of repetition. Besides all this, the properties of the seedlings of the second 
generation grown from seeds that were obtained from self-pollination of the 
hybrid (without repeated crossing to the best varieties) always deteriorate 
or are completely lost due to the repeated deletorious influence of our climatic 
conditions. 1 

Quite the opposite results are obtained if the hybrid is repeatedly crossed 
to the l>est foreign varieties: here in most cases a considerable general im¬ 
provement is observed both from the introduction of a new variety into 



Mg. 34. Pollinating apple blossoms in Ihc orchard of the Plant-Breeding and 
Genetics Station in Michurinsk 


llic cross possessing new and desirable qualities and from ll.c greater sus- 
own root's °‘ “ y ° Un8 hybri<1 ' par,icularl > - onc has been standing on its 

,.° f C ?“ rsc ' •" " ,csc ru, « “"no* *>* applied to the hybrids of local 
lrinlers belong,ng to pure species or to hybrids of local grain cultures 
or to annual vegetables; these may. after all. manifest improvement in the 

Z° n of fhe nCra " 0, I' T " Cr ; T be n ° *"» dilTcrcn Ce between "he pro^! 
bes of the ancestors and those of the hybrid obtained from the crossing 

Of local pure spec.es of fruit trees. As for annual field and vegetable plants 

belonging 'to'Ihe * * h "' * ■ -bote series o, trees 
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in most rases the continued action of external factors during postembryonic 
development is absent. Thus, in hybrids between pure species of rye, wheat, 
o«iIs, peas, millet, etc., 1 consider the ‘‘phenomenon of segregation of the 
parent types" to be quite (possible. The Mcndelian laws are applicable here 
in many details. 

I shall cite one of the many hundred examples. In 1900 I fertilized the 
flowers of the apple Malus Niedzwctzkyana —a pure species—with the pollen 
of Antonovka. The former is remarkable for its marked red colouring of 
both leaves and fruit. As a result, one fruit set and ripened, from it I ob¬ 
tained fourteen seeds, and in due course the following types of seedlings: 
six with red leaves and seven with green leaves, and one had one side of 
its shoots and leaves coloured red and the other green. Both the red and the 
green seedlings developed with the usual vigour, whereas the striped one 
(evidently due to the difference in the structure of its cells on both sides) 
at first grew very sparingly—was about half the size of the rest, but grad¬ 
ually the red colouring expanded, and when it finally encircled the cir¬ 
cumference of the trunk, the growth of the sapling increased and the tree 
reached the height of the others. Finally, in 1914/15 all the trees bore 
fruit; it so happened that the seven red trees produced fruit of about the 
same size, but twice as large as those of the mother plant, all of the winter 
type and of approximately the same flavour. The seven green forms pro¬ 
duced fruit that greatly varied in size, shape, colouring (for the most part 
pale and designed) and flavour—from very sweet to extremely sour, a 
property not met with either in the paternal plant—Antonovka, or in the 
mother—the Niedzwctzkyana apple. Such a diversity of types was evidently 
the result of the manifestation of the recessive characters of Antonovka s 
distant kin. Furthermore, from the self-pollination of the seven red hybrids 
due to the dominance of the Niedzwctzkyana pure-species type trees were 
obtained the fruit of which had an extremely red flesh. On the other hand, 
if the flowers of the red hybrids were pollinated by any green hybrid or 
by any other cultivated variety, the trees produced from the cross yielded 
fruit that were coloured only from the outside, whereas the flesh remained 


white and was of a miserable flavour. 

When the pollen of the first red hybrids was used to fertilize the dilTeren 
cultivated varieties the resulting hybrids yielded fruit of completely rec c<>- 
our but only of the rind; their flavour was excellent and always of tne wi - 
ter tvpe. The latter property was the result of the shorter perio< o vege a- 
tion in our parts as compared with the longer period necessary for’ he 
Niedzwctzkyana apple. The seedlings of the first seven green hybrids when 
self-pollinated, yielded in the second generation only typical \\i 1 ’ 

same occurred when they were crossed with cultivated varfe,,^ Here 
it is evident that the recessive characters of Antonovka s " ^ * 
proved to be dominant. Now just how is one to apply Mendels laws in 


""^‘tETeiled instance if we consider the increased sire and better flavour 
Of the fruit from the first-generation red hybrids as the re. 
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nueacc of (he Anlonovka characlers, then where docs the diversity ot types 
obtained from the green hybrids come from? Particularly, since they failed 
to manifest a single character of their parent plants. Furthermore, why 
does the pollen of the red hybrids when used to fertilize other old cultivated 
varieties, despite its dominance, produce fruit of good quality, whereas the 
pollen of the first seven greeiv hybrids produces only wildings? Kven if 
segregation does take 
place, in this case, at any 
rate, half of the charac¬ 
ters belong to Antonov- 
ka’s very distant past and 
not to the direct and im¬ 
mediate parents of the 
hybrids. 

One point is clear, 
namely, that the charac¬ 
ters of the Niedzwelz- 
kyana apple, being those 
of a pure species, in all 
cases prove to be strong¬ 
ly dominant and suppress 
and leave in a recessive 
state most of the char¬ 
acters of other varieties. 

The cited case likewise 
demonstrates one of the 
reasons for dwarfed 
growth, proving it to be 
due to the correlative in¬ 
fluence of the incongru¬ 
ity of structure and 
growth of the cells in the 
different halves of the 
plant; externally no other 
characters were manifest 
except the red colour of 
the bark. 

A second example: in 1903 I fertilized the flowers of Pyrus salicifolia Pall. 
with the pollen of the Besscmyanka pear; the former produces small, very 
hard and inedible fruits of a grey colour and with long and narrow leaves 
covered on both sides with a white pubescence. Six seedlings were obtained 
the external appearance of which sharply manifested a complete mixture 
of characters of the two parent -plants. The shoots were of a light colour, the 
leaves in shape were half-way between the leaves of Besseinyanka and 
Pyrus salicifolia. In 1918 one of the hybrids bore pear-shaped fruit of medium 
size with a very watery and sweet pulp (see Fig. 35]. 



Fin- 35 Hybrid of Pyrus salicifolia Poll, with Besscm* 
yanks; a—fruit of the Pyrut salicifolia: b—fruit of the 
Bcsirtnyanka; e—fruit of the livhrid 
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CHAPTER I 

CONDITIONS FOR SUCCESS IN OBTAINING 
NEW VARIETIES BY MEANS 
OF HYBRIDIZATION 


Flu* results of my long experience have shown that for a successful pro¬ 
duction of new varieties by means of hybridization the following circum¬ 
stances should be always had in view. 

1. First of all. the qualities of each hybrid grown from fruit seeds that 
were obtained from the cross of two parent forms will he represented by a 
combination only of that juirl of the hereditary properties transmitted to 
it by its parents and their kin which found favourable conditions in the 
environment (air and soil temperature, the amount of atmospheric elec¬ 
tricity, the direction and the force of the ruling winds, intensity of light, 
soil composition and moisture, etc.) for their development from the earliest 
stages of the hybrid s growth. Therefore, the organism of each hybrid seed¬ 
ling is a sum-total, and its items are the characters of the parent plants and 
their kin plus the inlluence of external factors. All these conditions are 
ceaselessly and constantly changing, so that not only unlike hybrid forms 
arise al different periods from the crossing of one and the same parent 
plants, but even separate seeds from one and the same fruit produce hybrids 
that completely dilTer from one another in properties. In general, a repeti¬ 
tion of the same form is never met with in hybrids of perennial fruit plants; 
this is more or less possible only in seedlings of pure species. 

On the ground of my recent observations I have come to the conclusion 
that it is impossible, with rare exceptions, to obtain completely constant 
varieties of cultivated fruit plants by natural sexual propagation (by means 
of seeds) because it is impossible to have plantations of only one selected 
variety that would )>e protected from cross-pollination. In such cases the 
simplest method of propagation is the rooting of layers only. This will be 
dealt with later on. 


2. The more distant are the parent plants used in the cross with respect 
to place of origin and environment the more easily adaptable will their hybrid 
seedlings be to the external conditions of the new locality. I explain this 
by the fact that in such cases the properties inherited by the hybrid from 
its maternal and paternal parent and from their nearest kin, not finding 
the usual conditions to which they had been accustomed in their place ol 
origin will not lx- so dominant as to manifest themselves one-sidedly in the 
development of the hybrid organism, which is of enormous significance in 
practice. For a clearer understanding of this phenomenon I shall cite . 
example from mv investigations. When crossing foreign varieties of win 
pears with our fonkovetkas. Limonkas and other hardy var.et.es hybr.cis 
arc obtained with better taste qualities, but all of then, are carly-matunng 
forms and have small-sized fruit due to the dominance ol the character 
of our local varieties for the development of which the chmahe and otlw 
conditions of our regions are appropriate and usual- On the con y. 
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1 crossed Ihe foreign winter pears with lln* wild Ussurian pear | Dyrus 
u.ssuricnsis Max'.], which I had raised from seeds obtained from Northern 
Manchuria, one-halt of the hybrids had large fruits of excellent flavour that 
ripened in winter storage; all the top part of the plants were perfectly re¬ 
sistant to our frosts. The second half of the hybrid trees manifested proper¬ 
ties of the foreign variety, were non-resistant to frost, and what is more 
interesting, the quality of their summer-ripening fruit, both in flavour and 
in the insignificant size, was very low—a property of the Ussurian pears. 

3. All fmit plants that are not grafted but have their own roots when 
crossed give a greater number of cultivated varieties with good qualities as 
compared to those that are grafted to wild stock. This clearly shows that 
the plant's root system <pluys a very active part in the formation of the 
seed. That is why my first crossings of apple I began with young seed¬ 
lings of Malus /minifolia Dorkh. in their first blossoming, and after that, 
when the hybrid trees were raised and new varieties could be distinguished, 
the subsequent crossings were effected with the saplings of the new varieties 
grown from seeds and standing on their own roots. 


4. The age and health of the parent plants chosen for the crossing are 
of very great significance in practice. Young hybrid plants in their first 
hearings, or older plants that have lieen l»earing for many years but which 
were weakened by a dry or unusually cold spring during the given vegeta¬ 
tion period, possess a weaker individual capacity for hereditarily transmit¬ 
ting their properties, and. conversely, plants lxdonging to pure species and. 
particularly, wild forms in their prime, possess the greatest capacity of hand¬ 
ing down their properties to the hybrids. Tims, for example, from Ihe cross 
of the Crimean Kandi) Sinap with the Siberian crab apple [Malus baccala 
Dorkh.] hybrids were obtained with fruits the size of our ordinary orchard 
Kitaika [Malus prunifolia Dorkh.], whereas Ihe cross between Kandil Sinap 
with the seedlings of our orchard Kitaika in its first blossoming produced 
fruits of an excellent taste. In this case the maternal parent was the young 
seedling of the Kitaika. not the pure type of course, but a hybrid; this 
became evident later from the larger size of its fruit as compared with the 
ordinary size of the Kitaika. That is why its resistance properties were not 
transmitted with due intensity, and as a result the shoot ends of the seed¬ 
lings obtained from this cross suffered from Ihe frost. To eliminate this 
shortcoming the hybrids had to be placed once again under the influence of 
their female parent— Malus prunifolia Dorkh.— by grafting cuttings of Ihe 
seedling into the crown of the maternal tree, which soon gave the re¬ 
quired degree of resistance to the new variety. This circumstance should be 
taken into consideration when choosing the parent plants 

It has been likewise remarked that flowers chosen for fertilization on 
the maternal plant, if placed nearer to the main vortical branches of Ihe 
trunk, give belter hybrids with larger-sized fruit but such that lend lo deviate 
considerably ,n structure in the direction of the maternal plant, and, con- 
versely, flowers on Ihe horizontal branches, placed nearer to the periphery 
of Ihe crown generally give hybrids with fruit of smaller size and such 
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11,8,1 deviate in Hit* direction of Hie male parent. The shady side of the 
maternal plant yields hybrids of poorer quality as compared to the sunny 
side I his is particularly clearly expressed by liic depth of the outer colour¬ 
ing of the fruit and by the amount of sugar in the pulp. 

a. I nder the climatic conditions of our localities, when raising new 
varieties from seeds obtained from the crossing of delicate foreign varieties 
with our local hardy species or when simply sowing the seeds of fruit 
plants from warmer countries (as compared to the region where the seed¬ 
lings are grown), the seedlings should in no case be given too rich a soil; 
particularly, fertilizers that increase the growth of the seedling should be 
avoided, otherwise the properties handed down by the varieties of the warm- 
• r climate will he too dominant in the development of the hybrid. As a 
result, delicate seedlings are obtained with a friable structure of the wood 


which fails to mature sufficiently and to finish its growth on time before 
the fall and. consequently, practically all such forms perish. These are the 
reasons in most cases for the failures to raise new varieties from seeds 
which so many amateur horticulturists in our districts have attempted; 
this is particularly true of Siberia where the soil is extremely rich and 


virginal. 


I myself have committed the same error at the lieginning of my career 
by trying to produce luxuriantly growing hybrid seedlings. Within a few 
years I lost hundreds of them due to freezing, until at last I resorted to 
especially prepared lean sandy loam for the beds where the sowing and the 
pricking out were effected. Of course, when selecting one-year-old seedlings 
raised on rich soil a greater number of better trees was obtained, hut all 
of them proved to be totally unlit for our districts due to lack of resistance. 
Those that had l>een reared in severe conditions on the lean soil, proved to 
he completely resistant to frost, although the number possessing excellent 
varietal properties was smaller. The necessity for such training of hybrids 
)>ecamc so clearly evident in practice, that I was obliged to sell in 1900 the 
plot of black earth which I had used for a nursery and to look for another 
plot of lean sandy loam for it. Otherwise I would have never succeeded in 
producing new varieties of fruiters and in introducing new types of plants 
into culture in our parts. 

Here it is necessary to turn our attention to the very essence of the prob¬ 
lem of raising new plant varieties: its aim, you know, is to obtain fruits of 


better flavours and not trees with the most luxuriant growth; I repeat, an 
orchard must yield fruit for food and not wood for fuel. 

I begin to apply manures only at the stage when the young hybrid plant 
normally Iwgins to form reproductive organs, i.c.. the fruit buds. At this stage 
manuring becomes essential both for the increase in the number of fruit 
buds that are more fully formed and for the development of larger fruit. 
When the plant has reached the stage of maturity, fertilizers cannot do harm 
because the seedling has already acquired comparative stability to changes in 
all parts of its l>odv with the exception both of the seeds, which are being 
formed in the fruit’for the first time, and of the pericarp. It is the develop- 
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ment of the latter two that is enhanced by the manuring. Rut even here 
mineral fertilizers should lie usually preferred to organic ones so as to avoid 
infecting the plant with rot and parasitic fungi which, according to my repeat¬ 
edly checked observations, often happens to trees of winter varieties of ap¬ 
ples and pears. In all stone-fruit cultures organic manures lead to gummosis: 
this is particularly manifest in sour and sweet cherries, where surplus miner¬ 
al fertilizers such as lime are harmful because they enhance the develop¬ 
ment of the stones to the detriment of the quality of the fruit. 

Organic manures may be applied to shrub small-fruit cultures such as the 
gooseberry, raspberry, currant, etc., during all stages of their development. 

In general, it should be known that the luxuriant growth of a plant in 
most cases does not accelerate the onset of fruiting, this has been well known 
to horticulturists for a long lime. If a fruit tree grows intensively, “lays no 
eggs'* as the horticulturists say. it fails to hear. The separate vegetative shoots 
in the tree's crown remain barren for a long time. As to contrary opinions 
such as the work of Tourasse in southwestern France in the eighties of the 
last century, early fruiting in pear seedlings was a mere coincidence and not 
the result of accelerated growth due to increased nutrition, as he asserted. I. 
too. witnessed such cases of premature fruiting in two-year-old hybrid pears, 
apples, cherries, walnuts and chestnuts, but in most cases the subsequent 
growth of such plants either proved to be abnormal or their Iruit buds would 
be damaged by the frost or would simply develop into shoots. Thus, for exam¬ 
ple. in two-vear-old peach seedlings a premature development of fruit buds 
was a sure sign of a particular lack of resistance to frost. In other words, this 
phenomenon should be regarded as pathological, which is proved by the 
fact that such plants are short-lived: I have not l»een aide to preserve a single 
specimen. Only at the age of five-six years was the onset of fruiting normal 
in some of the specimens. 

(i. The artificial induction of excessive fruit size in specimens obtained 
from the cross is likewise to lie avoided, since the seeds from such abnormally 
large fruits or. better to say, pericarps are in most cases underdeveloped, 
meagre and as a rule give rise to forms with small-sized fruit. For example, 
the seedlings grown from the seeds of an extremely large pear /almost GOO 
grams) Beurrd d Hardenpont taken from a trained tree gave fruit of excellent 
flavour but weighing no more than ten grams, whereas seedlings grown from 
seeds of a 300-gram fruit from the same tree yielded fruits weighing 150 
grams. The same is observed in other plant species and varieties. 

7. When crossing the best foreign varieties with new and improved hybrid 
varieties of recent origin, the latter, although lacking sufficient power of 
hereditary transmission due to their juvenility, nevertheless give good results 

as maternal plants, if only because their nearest kin possessed fewer negative 
qualities. 


8. When choosing frost-hardy plants for crossing with delicate foreign 
p ants it is insufficient to take into account only the severe conditions of their 

fh a T “Ik"?! 1 .' ,S ' ,k f"r W esscn,ial lo consider both the soil conditions and 
the length of the period of vegetation. Otherwise it may so happen that plants. 
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able to resist a 4.'> It. frost in their native country, freeze in our districts at 
- 25 : this happened to the Nerchinsk apricot [Prunus sibiricu L.) that grows 
on the mountain slo|>es in the environs of the town Nerchinsk in Siberia. In 
Michurinsk seedlings of this apricot always perish during their first winter. 
In this case the freezing is explained by the fact that this apricot is accus¬ 
tomed to the short summer of its native land and to the dryness of the moun¬ 
tain slopes. In our parts (if it is not planted on a steep hillside), in the middle 
of the summer its growth is finished and towards autumn a second flowing 
of sap begins, and. I icing unable to "gather it in” again, the plant freezes. Con¬ 
versely, 1 have come across facts that are hard to explain, lor example, the 
following: In I88.S, from the cross of the Winkler White Cherry with the 
\ ladimirskayn Kozovaya cherry I obtained a new hybrid variety—a large- 
fruited pink sour cherry, which I named Krasa Severn: this excellent variety 
was an interspecific hybrid between Prunus Cerasus and Primus avium L. 
and during its first years in our regions the ends of its shoots suffered from 
frost; when transferred to Siberia in Omsk it sustained the Siberian frosts 
and fruited abundantly, whereas the ordinary European varieties of Primus 
C.irasus and even the half-wild Vladimirskava Kozovava sour cherrv freeze 


completely in those parts. 

*J. It is impossible to know beforehand with certainly what the result of 
the crossing of two parent plants will be. if only for the reason that not only 
do crossings of all cultivated varieties of fruit plants of hybrid origin mani¬ 
fest completely unexpected atavisms (the appearance of properties character¬ 
istic of their remote ancestors), but also because the same is true of crossings 
lietween pure s|>ecies. Thus, for example, a pure species of Siberian currant 
|liibcs (Uacnntha Pull.) growing lor several years in my orchard, gave seedlings 
of its own typical structure, but in 1924, after having been self-pollinated, 
produced seedlings which were all very much like the species Hibcs pubescens. 
that is. like the pubescent Siberian currant, although there was never a single 
specimen of it in the nursery. In general, it has )>een noticed that seedlings 
acquire through heredity not only the characters of their direct and Immediate 
parents, but a mixture of the characters of their kin along the paternal and 


mutemul lines. 

It follows from what lias liccit said above that all preliminary exact cal¬ 
culations and plans in hybridization are a waste ol time, the more - s <> l,eca ‘ ,s< 
the influence of external factors plays a considerable part in the habit ol me 
hybrid seedlings, and it is impossible to know l»eforehand their potency and 
composition. Besides, it is Iieyond man s power to eliminate complete y sue i 

as mav be undesirable. .. . , _ . 

10. As to the influence of external factors I must say that at present 

impossible to compute with exactitude their diversity and a 

magnitude: it is likewise difficult to make an evaluation ol Heir atAi n I 
the structure of the plant organism. For the time being we ma> confine our 


M 'a) S Iii general, the^influencc of the sum-total of external faC ![ >r ^ 
structure of the hybrid organism is so great, that in most cases l 
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the action of the characteristics and |>ro|>erties hereditarily transmitted by 
the parent plants. In particular this influence manifests itself in the mother 
plant at the time when seeds of the future hybrid organism are being formed, 
and in the resulting hybrid during its earliest stages of development favouring 
some and serving as insuperable impediment for the manifestation of other 
hereditary characters. And almost always the degree of success in crossing 
plants solely depends upon such influence. 

b) When the springs are warm, temperately moist and mild the numlier ‘>1 
crossings with good end results is highest. Under such weather conditions the 
characteristics and properties of the best foreign varieties that had been 
formed under the favourable factors of a warm climate are more fully handed 
down to the hybrids in our region. 

And, conversely, the years when the springs and summers are cold, rainy 
and stormy are unfavourable for the transmission and development of the 
best properties ol the foreign varieties, with the result that the lower qualities 
of our varieties, characteristic for our comparatively severe climatic con¬ 
ditions, will in most cases be dominant in hybrids produced during such 
periods. 1 

c) Heavy clouds and frequent precipitations, the prevalence of cold north 
and dry east winds, late morning frosts greatly hinder successful hybridi¬ 
zation. 

d) The excess watertightness or cold, heavy soils, the proximity of subsoil 
water likewise exert a harmful influence. 

c) Localities that are not proof against strong air currents and are open 
to wind are no good for the growing of hybrid seedlings. 

Here are the principal facts which I in the course of mv sixty years of 
experience have been able to note as essential for a lxdter approach to the 
problem of raising from seeds new and improved varieties of fruit plants for 
our region. 

Of course, it would be too bold on my part, putting it mildly, were I to 
claim that such a way of tackling the problem is a completely scientific one, 
as one learned Siberian horticulturist has declared about his own work. But, 
on the other hand, to sav that all my new varieties have been produced with¬ 
out any scientific basis whatsoever, “illegitimately'* so to speak, as most 
theoreticians and complete ignoramuses in practice are apt to declare, would 
he altogether ridiculous, if only because contemporary science has been un¬ 
able to give the needed instruction upon which such work could he based No 
combined efforts will be of any use until a firm basis will be found in future 
investigations. 

All the investigations of contemporary science in our sphere have as vel 
resulted mostly in unfounded hypotheses which are of no use in working the 


1 But. on the other hand, hybrid varieties raised from seeds and developing during 
thv.r first years under cond,lions of comparative cold give a much greater percentage of 

a“! S a " r, s. ">»n wh en the springs are warm and the summers hot. Comparatively 
drj segelation periods likewise sponsor resistance, and vice versa * 
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problem. The trouble is that when ;i breeder fertilizes a (lower of a chosen 
variety of fruit plant with the pollen of another variety he obtains from the 
seeds of one and the same fruit seedlings of different types, which manifest 
not only the characters of their direct and immediate parents, but also the 
characters and properties of both near and distant kin of the parent plants 
which are in most cases altogether unknown to the breeder: to this must be 
added the changes that arise under the influence of external factors as well as 
the diverse sport bud deviations. 

The question arises, in what way under such conditions can the laws 
of Mendel or the hypothesis of the role of the chromosomes help in the 
matter? 

I bv no means deny the merits of the Mendelian law. On the contrary, 
I merely insist on the need to introduce amendments and addenda into it, for 
it is evident to cverylmdy that his calculations are not applicable to cultivated 
varieties of fruiters, for when crossing separate varieties of them, the structure 
of the hybrids is not due to the hereditary transmission of the characters of 
the direct and immediate progenitors, but in most cases of those belonging to 
the ancestors of the parent plants, unknown to the originator. In addition, 
it is due to the influence of external factors, which not infrequently introduce 
the utmost perturbation into the organisms of the hybrids not only at the 
initial stage of seed formation after the cross, but also cause the manifesta¬ 
tion of sport deviations within the several years during which the hybrids 
grow to full maturity. It should be added that the greater part of these 
influences of both internal and external factors are l>eyond the control 


of man. 

It would be quite a different matter if we were to cross not the cultivated 
varieties of perennial fruiters whose ancestors are unknown to us, but pure 
species of wild fruit plants such as Mains baccata llorkh. or Mains Nicdzwctz - 
kyana. or varieties whose characters do not fluctuate, such as the long-stand¬ 
ing varieties of annual grain cultures: rye. wheat, millet, buckwheat, peas, 
flowering herbaceous plants. Of course, in these cases it is worth while taking 
into account Mendel's laws and even the chromosome numbers. But not only 
is it impossible to refer to this category all cultivated varieties of indisputably 
hybrid origin, but even many wild forms of plants that are considered belong¬ 
ing to pure species such as our forest apple Mains sylvestris Milt., the or¬ 
chard Pyrus prunifolia W., the wild pears Pyrns communis L. and even the 
Ussurian wild pear Pyrns nssnriensis Max., cannot come under this head. 
All these plants manifest a marked diversity of qualities and properties. It is 
very difficult to find two plants belonging to the same wild species that would 
be exactly alike in appearance, flavour and size of fruit—so great are t ic 
fluctuations within these species. The seedlings obtained from the seeds o 
these species, likewise in most cases differ in structure, which at present 
makes impossible any preliminary calculations of the results of crosses wi 1 

It'therefore follows that we are incapable of choosing parent varieties 
for crossing on any scientific basis whatsoever: we must be satisfied with * 
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approximate calculation of the fitness of a given variety based on the ju.lg- 
nient of the individual properties which it outwardly manifests. At the present 
moment man can only approximately choose the parent pairs, select the best 
hybrid seedlings and then properly train them. This is all that we can do 
at present with the aid of our practical knowledge and methods: as to assist¬ 
ance from science we can expect it only some time in the future. 


CHAPTER 5 


DISTANT (INTERSPECIFIC AND INTERGENEIUCI 
CROSSINGS. THE METHOD OF VEGETATIVE 
APPROXIMATION 


The erroneous assertion made by l»otanists of the past that the crossing of 
plants belonging to different species and genera cannot be applied and that 
hybrids thus obtained are always barren for many years deprived me of the 
possibility of introducing hybridization on a larger scale. 

Only after having accidentally come across interspocilic and intergeneric 
hybrids of cultivated (plants among my F 2 hybrid seedlings did 1 turn to ar¬ 
tificial crossings of plants belonging to different species and genera. Although 
the success of this work was slow in coming as compared to the usual crossing 
of plant variations belonging to one species, nevertheless the results obtained 
were of considerable value. 

Furthermore, in the course of the work the following points became evi¬ 
dent. namely, that: 

1 ) interspecific crossings can be effected with greater facility when the 
female parent is a young hybrid in its first blossoming and not a pure s|K*cies 
type; 

2 ) a method which I called “preliminary vegetative approximation** is of 
groat assistance in such crossings; it consists in the following: a few cuttings' 
are taken from one-year-old hybrid seedlings and are whipgrafted on to the 
branches of the crown of a mature tree belonging to a different species or 
genus, as for example: a pear on an apple, a mountain ash on a pear, a quince 
on a pear, an almond, apricot, or peach on a plum, etc. Only a few of the 
grafted cuttings, particularly in stone cultures, join with the stock. 2 During 


* That is. cuttings of hybrids obtained from the crossing of two varieties belonging 
to one species; the hybrids must be of recent origin, and such as had not yet fruited: 
the cuttings from our old varieties of fruit trees should not be used. 

* Not all cuttings are able to take root. For example, some of the varieties of pear 
have no attraction for qu.ncc. and the reverse; or certain hybrids of almond and cherry 
fail to join well with plums and vice versa. But in our nursery there are eases of good 
coalescence even between plants belonging to different families; for example, my closest 
TI T a, Yakovlev has been able to induce coalescence between a lemon and n 
hybrid seedling of the pear Mieliurin Beurrc Zimnava. 
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• In* followin'* live-six years such cuttings continue to develop under the 
constant influence of the work effected by the entire leaf system of the 
stock and gradually begin to change partially in structure up to the time 
ol blossoming: this facilitates the subsequent crossing. 

It has lurther been ascertained that the sterility of interspecific hybrids 
is not constant in all cases. On the contrary, there are many hybrids which 



may not give seeds capable of 
germinating during tbeir first 
fruit hearings, but in the years 
following, by gradually improv¬ 
ing their structure, it is possible 
to obtain completely gcrminnblc 
seeds. 

I shall cite an example of an 
interspecific hybrid between the 
yellow lily ( Ulium Szovitsianum 
Hort.) and the red ( Lilium Thun- 
bvrginnum liorzl. & Schult.) . The 
hybrid which 1 named the Fial- 
kovaya Lilia (Orchid Lily) be¬ 
cause of its beautiful purple flow¬ 
ers and its orchidlike scent dur¬ 
ing the first two years of blossom¬ 
ing failed to produce seed balls: 
on the third and fourth years 
seed balls appeared, but with 
empty seeds which of course 
failed to germinate. Only in the 
seventh year did the plants begin 
to produce seeds that would part¬ 
ly germinate. The same was ob¬ 
served when planting the seeds 
of a black hybrid mountain ash, obtained from the cross of Sorbus metano- 
car/m f X Sorbus aucu/Hiriu L. 9- For seven-eight years from about a 
thousand seeds of this hybrid only one or two seedlings would arise; but in 
1*121 mass germination was suddenly obtained. Among the seedlings quite 
a number considerably varied in structure. 

Furthermore, the same may l»e said of the vegetative hybrid between an . 
apple and a pear: as a result an excellent new variety of apple was obtained 
which I named Heinette Bergamotte. 

Then again, in some cases the sterility of certain hybrids was eliinma e< . 
Thus, the hybrid between Prunus Padua Maackii X Primus Cerasus > os- 
somed but failed to fruit. When it was budded on to a sweet cherry stock with 
the aim of augmenting its vigour under the influence of the stock the sup¬ 
plying of a mentor as I call it—on the following year all the flowers of till 
'■rafts set fn.it which developed completely. In Reneral. even most of the sim- 


fig. «Mk Grufting mountain nsli onto i|uiuee 
for vegetative approximation 
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pie hybrids fail to set fruit at their first blossoming, and even if fruit un¬ 
formed their seeds sometimes fail to germinate: only in the years that follow 
do these shortcomings in development gradually disappear 

1 could add scores of other examples to those cited aliovo from my own 
observations and hundreds from the investigations of others, but I believe 



F, K- ; ‘ 7 - h.h-r>|M-oiUc cross of 1‘runa, #W«« MuackU (left) X Primus Crraiut (rigbt*. 

Hybrid in centre 


llml lliesc are a sufficient proof of the veracity of my conclusions on the 
matter. As to citing examples from and referring to the works of other au¬ 
thoritative investigators I consider it rattier risky, since the main point of 
I heir achievements may he misrepresented. 

Besides, it is generally not my custom to sprinkle inv works with refer- 

!i7m,t ?or , e ,.' nV, ' Sli8a,i0nS ° f °" ,CrS - if °" IV l,CC!,u ” "' a "V of ">e |.os.ula.ions 
ol authordative persons are not very sound. 

In general, l am opposed to ah forms of pedantry and consider the prop¬ 
ping up of my investigations by references to the works of others a form of 
needless cowardice in the face of criticism. 
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CHAPTER 6 


THE NATURE OF BLENDING 
OF PARENTAL HEREDITARY CHARACTERS 
IN HYBRID SEEDLINGS OF FRUITERS 


\Ylu*» investigating lilt* application o!" Mendel's law lo the hybridization 
of cultivated varieties of fruit plants, 1 recommend that, as a beginning, the 
investigation be confined to observing the hereditary transmission of 
one of the two characters, just as Mendel himself did in his work on peas. 
I find it particularly useful to indicate a few of the best and in every way 
exemplary experiments in hybridization. 

In these experiments a proper choice of the pair of parental plants, i.c., of 
both the male and the female parent, opens a wide opportunity for carrying 
out simple and precise observations from the very beginning. Quite suitable 
for this pur|H>se are such characters as the colour and the shape of hybrid 
seeds, the intensity of the colour of cotyledons, also—the colour of leaves, 
shoots, and flowers and. finally, the shape, structure and colour of the fruit. 
Occurrence of some of the abovo-described mutually correlated changes in 
structure due to a distinct manifestation of some characters, that had hither¬ 
to been in a recessive slate, may occasionally be observed in the course of 
these studies. 

Here there is great scope for applying the whole Mcndelian calculus to 
the entire complex of characters of each hybrid. 

Furthermore, it can l>c ascertained in the course of these experiments 
that if the pair of parent plants belongs to different species, then, despite 
the generally accepted view, most of the interspecific hybrids thus obtained 
gradually become quite capable of producing germinable seeds during the 
few years subsequent to the onset of. if not in the very first years of, their 


I railing. 

Most fruit-plant species have races or varieties characterized bv some 
parts of the plants being more or less red in colour. , - 

On crossing such a variety to a plant with leaves, shoots and buds oi 
the usual simple green colour and with white flowers, throughout the entire 
period of development beginning from the cotyledon stage the deg 
blending of parental characters will be clearly indicated by the in > 
colour of everv part of the hybrid seedling derived from such a cross. 

On the basis of my own svork. I would recommend to use fm lie 
exemplary hybridizations .he following pairs: of the app «. ( 

uvel'kyana is good as the male component, and as the female comp' * ^ 

following cultivated varieties might he indicated: Ams am i • ' . 

rYchnoye Kandil Stamp. Chclebi. Che.cbi-Ki.aika and. cspe™> 

Ihc male parent Pnmus Pissardii Koehne. a variety with red 
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female parent: Ochakovskaya. Nikolskaya Belaya, Chernosliv Kozlovsky. 
Green Heine Claude and the hardy Japanese plum Bolan. Among peaches 
the male parent recommended is Persica foliis atropurpurea Zab., a 
variety with red leaves. Any of the common cultivated varieties might he 
taken as the female parent. Among nuLs the red-leafed Comlus aocllana 
atropurpureis K. and the common hazelnut may be used. 

As for sour cherries, no red-leafed varieties of this species or ot any 
closely-related species are as yet available in our country, so that, instead, 
for a sharper contrast in the structure of shoots and the shape of the leaf 
blade various races of sweet cherries have to be used as the male parent in 
crosses with the different varieties of sour cherries. 

If the plants to be used as parents arc not available and the crossings 
cannot be made, seeds should be obtained from rcd-loafcd plant varieties 
that originated from natural cross-pollinations in their native localities. The 
experiments should then be confined only to planting the seeds and to making 
observations on the development of the seedlings from the very first days of 
germination. 

It should be pointed out that when choosing the maternal parent prefer¬ 
ence should be given in general to those varieties from which seedlings are 
obtained that in their constitution deviate towards cultivated forms, i.c., even 
if they are not perfectly constant—which is actually never observed in seed¬ 
lings of cultivated varieties—such should be chosen that at least do not give 
rise to specimens of rough and wild habit. It is with this in mind that I iter¬ 
ated the above-mentioned varieties as the more suitable for the role of pro¬ 
genitors. 

The urgent necessity for such practical model experiments is quite ob¬ 
vious nowadays from the use that they bring, particularly in educating and 
training new young specialists for socialist horticulture, familiar with the 
practical methods of producing new and improved varieties of fruit and 
small-fruit plants. 


CHAPTER ? 

DETAILS OF CROSSING AND SUBSEQUENT CARE 
OF HYBRIDS 


I now proceed to set forth in full the details of the work according lo the 

second and the third methods (see Chapter 3). 1 

And so, in order lo produce new, belter quality varieties of fruit plants 

we must cross our hardy old varieties of fruit plants with the best foreign 

ones For this it is of course necessary lo obtain beforehand plants of these 

varieties and where wintering sheds specially built for planting these varieties 

a „ V, 7 ° P r ° ,ecli "8 ">«» from the winter frosts are no. available, ^ch 

‘° '' e pu ' ,n , a sc P° rale bos, which should be forty centime- 

Three round boll" 1 ! ’ “T “! ' he '° P a ' ,d ,hir '>’ etres at' the base. 

Three round holes, two centimetres in diameter each, should be made in the 

■ See "Principles ,„d Me.hods," Ch. 3 (p. 188 in this volume) .-Ed. 
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l*°! ,om ,or «lKiininR superfluous water. Over the bottom ol the box it is first 
necessary to spread a drainage layer two centimetres thick made up of brick 
rubble and covered with coarse sand. Only then the box should he filled with 
earth consisting of one part of completely decayed manure two or three years 
old. two parts of not very fine sand and three parts of black soil. Into this 
mixture the sapling is planted alter the ends of its roots have been pinched 
wdh a sharp knife and all of them have been dipped in a thick solution of 
clay. 

I lu- !m»x with the sapling in it is placed at first somewhere in the shade, 
near the wall of some structure or near a fence, and should !>c well watered 
with river or rain water. The box must not be moved about or shifted to an¬ 
other place soon al ter the watering; otherwise the shaking may cause the still 
moist earth to settle markedly and become compressed, and this is sure 
to have a very harmful eflecl on the plant. Saplings should be obtained 
Preferably grafted on low-growing stocks: apples on Paradise or Doucin 
slocks, pears on quince, plums and apricots on blackthorn, cherries on 
Mahaleb. 


It is much better, however, if all the plants, both those which are to serve 
as female and those which are to serve as male producers, are not grafts 
but own-rooted—obtained by layering. For the easier rooting of layers 
of cultivated varieties of our fruit plants I have now elaborated a 
special method «|iiite accessible to all. a description of which is given below. 
That it is of much greater benefit in hybridization to use plants having their 
own roots rather than grafted plants is a fact which has become obvious lo 
me as the result of observations and numerous experiments. One glance al 
rows of hybrids from progenitors having their own roots and hybrids from 
those grafted on stock (from wild varieties) standing next to each other, will 
convince anybody once and for all that the structure of the former is tar 
superior to that of the latter. 

This fully proves that the root system is most closely involved in the 


building up of the seed. 

When it is impossible to obtain ready plants of the best foreign varieties 
for crossbreeding, or if it is not desired to waste several extra years for their 
layers to grow, all that can Ik* done is to order from southern fruit farms 
the pollen of such varieties, and the orders should Ik* placed in good lime, 
towards the end of the winter. If it is sent by mail before the local varieties 
begin to flower, it is necessary to bear in mind that, when preserved in a <lr ' 
state, the pollen in any event retains its fertilizing capacity for a month. II 
should be noted here once again that for greater success it will Ik* of much 
advantage to replace even our hardy varieties of fruit plants with varieties 
from colder northern localities: the two parent plants will thereby be placed 
in new environmental conditions, conditions to which neither of them .s ac- 
customed, and this will prevent the dominance in the hybrids of the c 
lers of our local varieties by virtue of .he fact that the -ndit.ons n ou 
localities, which arc their nalive habital. are more favourahleandlnbl 
lo This circumstance is of considerable .mporlance for the dasour 
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the hybrid fruits, their size and the prolongation of the period of ripening 
in winter storage. 

Let us now examine the process of crossing in all its details. After choos¬ 
ing, on the basis of the conditions for better mating already explained, pairs 
of parent plants for crossing and after ascertaining which flowers on the 
maternal plants are best suited on account of their location, it is necessary to 
open the buds which are ready for blossoming the next day and, using tweez¬ 
ers or scissors, carefully castrate them, removing all stamens with the pol¬ 
len sacs. Then, in order to prevent undesirable pollen from other plants 
being carried over by the wind or by insects, all such castrated flowers are 
to be covered with little bags of white gauze or some other white transparent 
stuff. 

One or two days before the castration, pollen sacs of the male parent 
plant are collected from the flowers already beginning to blossom, in a small 
glass jar, which is then covered with gauze and put away in a dry place. The 
work of cross-fertilization begins on the day following the castration of the 
llowers of the maternal plant, the best time being the morning hours (from 
eight to twelve). The jar with the collected pollen should be slightly shaken 
and the pollen which has settled on the walls of the jar should be gathered 
simply with the end of a finger or. best of all. with the end of a thin plate 
cut from soft cork or rubber, and applied to the stigma of the pistils of the 
maternal plant. The flower thus pollinated is then again carefully covered 
with a little gauze bag. Such pollination should be repeated in the course of 
the next three days. In dealing with interspecific crossings definitely known 
to l>e difficult. I have often achieved success by adding a very small amount 
of pollen from the maternal parent to the pollen of the male parent. This, in 
my opinion, has helped better to stimulate the stigmas of the pistils, partic¬ 
ularly it the stigma is of a somewhat compound structure, and not simple, 
as m the case of stone-fruit plants. When the mentioned method is employed 

n" " ,e 11 S ' ieraas a sub * tan « P™'™ <° each specie* of plant, 
which helps the pollen gram to germinate. Further, in the ’nineties I made 
use of the influence of discharges of statical electricity upon (lie pollen, lint 
Ihe cause of success could hardly be attributed to the action of the electricity 
alone which ,n these experiments was inseparably connected will, the in- 
evitable ozomzalion of Ihe pollen. 

Of £! len , W “ ,ubi * c, * d lo “Cion of weak inductive currents 

of electricity. Lastly. ,1 was placed for a brief period of lime in Ihe inlerpol ir 
space of powerful magnets. I shall not set forth here Ihe results of such ^ 

be drawn from * - - - 

condhion^rrcould '??'^ ft" a " ,,n “- 

only to point on, to my followers the possibi^ of^pSSXmt 
a co'db^r^tag bMring^h'e mimlwr and°name of'the^variety'of the m'ale'par- 
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out, are lei I in this stale until the fruit is fully matured, to prevent them 
from bein'* injured by any insects. On the maternal plant it is necessary to 
remove superfluous flowers and as far as possible to prevent the shading of 
llu* fertilized flowers. Besides, care should be taken to ensure the general 
well-being of the maternal plant by the usual methods, excluding only such 
measures as may prove unsuited for the aims pursued because they hinder 
the development of the desired qualities of the new variety, as stated above. 
After the mature fruit has been plucked it should be left lying for at least 
a week in the case of early varieties (summer-ripening) and for several 
months in the case of fruits which remain fresh in the winter. After this, in 
the case of drupe cultures the stones are immediately planted in beds; in the 
case of pomes which mature in the summer, however, the seed, after being 
dried for two or three days, are stored in sand until they can be planted in 
the autumn directly in beds. In the case of varieties which mature and re¬ 
main fresh in the winter, the seed are collected only when the fruits begin to 
spoil, but not later than in April, and are immediately sown in boxes prepared 
beforehand. When the seed are sown in boxes the varieties are separated 
from one another by glass partitions, and zinc tags bearing the name of the 
variety are placed in each compartment. 

The box is then protected from mice by a wire netting fastened to its 
edge's, and Is covered with a layer of snow five centimetres thick. The melt¬ 
ing of the snow at room temperature serves as the first watering. 

After this, the box with the planted seeds is carried into the garden 
and buried in the snow dug down to the soil, where it remains until the 


spring. 

Hybrid seedlings, if there were delicate foreign varieties among their pro 
genitors, should in our localities be reared on meagre sandy soil easily per¬ 
meable to water, so as to prevent the development of luxuriant growth with 
a crumbly structure of the woody tissue and a too protracted vegetative pe¬ 
riod of growth, as mentioned above. And yet it is necessary by timely Pinching 
off of shoots at the end of each summer to check further growth of indivi - 
mils that are late in terminating their growth. When pricking out the young 
growth after the formation of the third leaf, above the cotyledons, when 
transplanting the one-year-old plants, and. lastly, during the final pleaIk 
out at the age of three years, the plants arc provided different areas. 4( 0 * 
cm. for each individual at the time of pricking out; 2,500 sq. cm. fo 
one-year-old: and. approximately, from 2 to 4 sq. m. for each hre^ye.«rfd. 
where they remain until they begin to bear fruit. All speeds of drupes 
(apricots, peaches, cherries and plums), when being pricked out, are plamc, 
with larger intervals between them than in the case o | . ’ f 

llicv suffer greatly xvl.cn traMsplan.ed before they have borne their first ru 
ami. gradually deviating in structure towards that of wdd species, they 

lose most of their good qualities. , ra ,«nlanted—and that with 

They may, when absolutely necessary, be trans| 1 

KX5 d^“ K no, To transplant then, 
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at all, hut wait until they have l>ornc fruit for two years and only then prop¬ 
agate the best strains by engrafting on suitable slocks. 

In order to graft a new variety of sour or sweet cherry for the first time, 
it is better in all respects to start by getting a supply of seedlings of white 
sweet cherrv, even if of a wild variety. . 

I insist on white because if a sour cherry hybrid with fruit of a wlute 
colouring is obtained, such a hybrid, grafted on the stock of while sweet 
cherry seedlings, will not change the colouring of its fruits. 

1 iiavc found the influence of the slock most strongly pronounced in the 
case of the new variety Krasa Severa. whose fruits on the maternal seed tree 
were a pure white, but when propagated by grafting on the seedlings of the 
common red sour cherry, the fruits on the grafted trees were of a pink col¬ 
ouring. Here it should also be noted that new hybrid varieties of drupes in 
general and cherries in particular, when first budded, yield a very small per¬ 
centage of buddings that have joined, and only when grafted in the second 
year with cuttings from individuals that joined in Ihc previous year, the bud¬ 
ding is more successful. In the subsequent years the percentage of buddings 
that join gradually reaches the normal. 

The same is observed also in pomes, only in a less pronounced form. 

We find an analogous phenomenon in the propagation of fruit plants 


by layers and cuttings. 

Here too the first cuttings and layers of the new variety lake root with 
incomparably greater difficulty than cuttings obtained from a specimen al¬ 
ready layered or grafted; those obtained from the latter, rooted, specimens 
develop roots much more easily and quickly. 

Even among currant hybrids we find varieties whose first cuttings require 
a hotbed for rooting, whereas the subsequent cuttings take root even when 
planted in the autumn directly in the ground. 

Wc sec from all this that only gradually does each plant become accus¬ 
tomed to the various operations performed on it by man. 

I further repeat that, since recent experiments have fully corroborated 
that the completeness of hereditary transmission of the best characters of 
foreign varieties to hybrids largely depends on the influence of external fac¬ 
tors, it is necessary under our climatic conditions as far as possible to elim¬ 
inate or at least partially to mitigate the influence of harmful and to pro¬ 
mote the action of useful external factors. Since it is known, for example, 
that strong winds have a very harmful effect upon hybrids when they are 
young—in the first three or four years of their life—because they hinder 
the work of the leaf system—the seedling beds should be placed, as far as pos¬ 
sible, where they are most protected from the winds, overdrying should be 
avoided, the soil hoed in proper time, and the weeds removed. 

The best and fullest possible development of the structure of each plant 
organism depends entirely on the work of the leaf system. The larger the 
number of leaves and the more complete their development, the better does 
the building up of the other parts of the plant proceed. It is therefore neces¬ 
sary to take good care to protect the entire leaf system from various pests by 


14— 
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administering timely sprayings with specially compounded chemical solutions 
11 ungicidcsl against scab, rust and other diseases caused by parasitical 
l imgi. 

1 recoininend as the liest compound lor such sprayings: 100 grains of blue 
\ihio| (CuSOi). 100 grams of quicklime (CAO) and 10 grams of treacle to a 
vedro of water. Against gooseberry mildew [Sphaerotlieca) 1 recommend a 
solution of 00 grains of liver of sulphur, which is a mixture of potassium 
polysulphide and thiosulphate (there is no definite formula), or from .10 to 
00 grams of soda (NaXOj) to one vedro of water. 

Spraying with insecticides should be applied against insect pests which 
attack the leaves. To destroy various aphids, scale insects, etc., I regard as 
most convenient the washing of the leaves with a broth of 150 grams of quas¬ 
sia in one-fourth of a vedro of water, to which there should be added, after 
cooling. 100 grams of green soap, 10 grams of treacle and another three- 
lourlhs of a vedro of water. The spraying should be administered towards 
the end of the day. 

In general, it is necessary to exercise great caution in applying solutions 
lor spraying young, one-year-old hybrids. Weaker solutions should then be 
employed. 

Otherwise, wrongly compounded solutions may often injure the plants, 
which in this case is of particularly great importance. Tor example, tobacco 
•lust or a broth of tobacco are sometimes used to protect plants against 
aphids: but under no circumstances should young, one-year-old seedlings of 
plants, especially of drupes. In* subjected to this treatment. 

One-year-old cherries perish completely as the result of such treat¬ 
ment. 

If these conditions are observed the characters of the best foreign varieties 
have a chance to develop more fully in the hybrids. Otherwise, even when 
they are transmitted to the hybrids, they will, in the absence of conditions 
favourable to their development, remain in a latent (recessive) stale. 


CHAPTER 8 

CAKE OF HYBRID SEEDLINGS: SOME 
SPECIAL METHODS 

1. Hybrid seedlings must be prevented from developing a large number 
ol small twigs by pinching off the side branchings in order to direct the flow 
of sap to the growth shoots. It is particularly necessary to perform this nitr¬ 
ation on drupe cultures, which in the early stages of their development arc- 
very prone to deviate towards a wild form with small branchings in the aeri.i 
parts, with the result that their fruits are of small size. 

2. The first application of manure to seedlings should be made, as P‘» ,, »J' < 
out above, only when the plant begins to form its fruiting organs.-^ w 
provision of extra nourishment should be continued in the course o » 
first three to five years of its fruit bearing, because during this period 
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young hybrid seedling establishes the form and quality of its fruit, after 
which, in the succeeding years, the entire structure of its organism remains 
unchanged. 

3. Even the neighbourhood of other varieties of the same species ol plants 
during this period exercises, through their fertilizing pollen, a very 
great inlluence upon the form and quality of the fruit of the new variety, 
altering them in their own direction. If this influence continues for sev¬ 
eral years in succession, the alteration is fixed and becomes stable in the new 
variety. 

This phenomenon is strikingly in evidence also among old varieties of 
fruit plants—for example, in the apple trees Besscmyanka, Antonovka and 
even our traditional Grushovka, and, of my varieties, in the Paradox. Here 
lie most of the causes owing to which the fruits of one and the same variety, 
but from different orchards in the same locality, are of different merit and 
even priced differently in the market. The influence of cross-poll!nation with 
neighbouring trees of other varieties, coupled with the action of a whole com¬ 
plex of local climatic and soil conditions, sometimes changes the qualities 
of the fruit of even our old. long familiar varieties of fruit plants to such an 
extent that fruit growers erroneously give new names to such strains, which 
results in a great deal of confusion. It is reckoned, for example, that as many 
as twenty-six strains of Antonovka apples are to be found in our orchards, 
although actually there exist hardly five strains, which have been produced 
by the planting of Antonovka seeds in various localities. Among the others we 
find either strains which have nothing in common with the Antonovka, for 
example, the Antonovka-Kamenichka, placed in the market by the Janichcn 
nursery, and the Antonovka Zolotoy Monakh put in the market by Klein- 
michcl's nursery, or strains representing the ordinary Antonovka only tem¬ 
porarily modified by the influence of special environment conditions. In 
the orchards in the environs of the town of Bclyov, for example, there is an 
ordinary Antonovka whose fruit retain their freshness until the spring, al¬ 
though as a rule the Antonovka becomes mealy and begins to spoil already 
in January. Another example: in the reproduction department of our breed¬ 
ing and genetics experiment station, in the old orchard, we have an Antonovka 
with fruit of a particularly dark-green colouring, which is apparently due 
to the action of the pollen of a number of neighbouring Arabkn trees. 

Nevertheless, the qualitative vegetative deviations are lost after transplan¬ 
tation to localities with other conditions, and the fruits become those of the 
ordinary Antonovka, as an old variety with stable properties. 

In young hybrid varieties, on the other hand, and in the first years of their 
fruit bearing, such alterations may become fixed and remain forever in the 
new strain. All this must be borne in mind when training young hybrid seed¬ 
lings It is necessary, as far as possible, to eliminate undesirable or.'in general 
harmful influences of the environment and promote the influence of useful 
factors in the first three years after the saplings of the new varieties begin 
to bear fruit and until they attain complete stability in their structure. 
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CHAPTER 9 

THE MENTOR METHOD AND THE VALUE 
OF GROWTH PROMOTERS 


It not infrequently happens that hybrid seedlings, particularly if pro¬ 
duced by crossing flowers from trees grafted on wild stocks or on stocks of a 
different species from themselves (apple on Paradise, pear on quince, etc.), 
have poor root systems incapable of sufficiently nourishing the aerial parts 
of the plant. This makes itself apparent in shoots too thin and leaf blades 
too small for the general form of the plant. In such cases, by way of 
replacing the inadequate root system, I use as “mentor" a well-grown two- 
year-old stock—the seedling ol some cultivated variety with suitable prop¬ 
erties; into it I bud the best eyes of the hybrid seedling, or else graft a 
cutting from the seedling onto its bark. Among apples I find Skrizhape! 
seedlings the stock best suited to the role of mentor; among pears, seedlings 
of Tonkovetka; among plums, seedlings of Ochakovskaya; and among cher¬ 
ries, seedlings of the wild white sweet cherry. Although as the result of such 
a graft the young hybrid seedling does change under the influence of the 
stock, this change is preferable to that which might occur if it were left on 
its own inadequate roots. 

If a hybrid seedling is insufficiently hardy, it must be subjected anew 
to the influence of that of its parents which acted in the cross as transmitter 
of frost resistance. To accomplish this, cuttings of the seedling are grafted 
temporarily, for „some two or three years, onto the crown of this parent, 
which serves in such cases as the necessary mentor for inducing greater 
hardiness. This is what was done in the case of the new Kandil-Kifaika 


variety of apple. 

If the fruiting of a hybrid seedling is abnormally delayed, it often helps 
to graft onto its crown, by way of an inducing mentor, fruit-bud-bearing 
cuttings of some abundantly-yielding variety. Among apples one may lake 
as such a mentor Slavyanka, Tayozhnoye, Anis, etc.; among pears, Isarskaya, 
Bergamotte, etc. Such grafts remain on the tree only temporarily, for some 
two years, after which they are cut out. Such artificial forcing of fruit bearing 
succeeds onlv in the case of older hybrids, of over ten years of age, not n 


the case of young seedlings. 

Here I must warn many people against the mistaken fashion of grai 1 b 
hybrid seedlings onto the crowns of adult fruit trees in hopes of hastening 
the onset of fruiting in the new seed-grown variety. First of all, as I have 
said, this works only if you graft old varieties that have long borne tr 1 . 
and not voung. not yet bearing hybrid seedlings; the onset of fruiting “J 
the latter, far from being hastened, is delayed by it. Moreover, as the resu 
such a graft the new seedling variety in most cases loses a large propor * 
of its best qualities and sometimes actually shows a strong l “ lda ^ y ° . 

wild That may be clearly perceived the year after the graf,m ^ ^ js 

from the graft is compared with shoots of the own-rooted seedling. Thu 
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degeneration is occasioned, first of all. by the grafting process itself, by the 
young seedling undergoing an unaccustomed operation, with subsequent 
formation of a union between the cutting and the stock; all this is fraught 
with suffering, as it were, because essential vital functions of the plant are 
interrupted. Secondly, it is due to the potent influence of the stock, as an 
old variety possessing a great individual power of modifying the young or¬ 
ganism of the seedling. This latter circumstance produces considerable 
complications in the hybrid's constitution, since included among its properties 
now are properties of the stock as well, so that the result is already a 
vegetative hybrid. 

From what has been said, it would appear that all the methods usually 
employed to reduce the excessive length of time between germination and 
fruiting of hybrid seedlings fail to achieve their purpose. But this is a state 
of affairs that can hardly lie accepted. Man's life-span is so short that, after 
growing to adult age and spending two or three decades more on a thorough 
study of the laws of plant life, he is barely able, in the second half of his 
lifetime, to rear two or at most three generations of seedlings to fruiting age 
along the lines he desires. And that is certainly not enough for control ex¬ 
periments which would clear up many problems and riddles in the breeding 
of new fruit varieties. Searching for a way to overcome this difficulty, 1 dis¬ 
covered in 1924 the following amazing results of treating sprouts of the 
Fosrcdnik almond with a 0.02% (by weight) aqueous solution of potassium 
permanganate (KMnO«), as a vigorous growth promoter for the seeds of 
certain species. The results surpassed all expectations. Here I must mention 
first of all that, in our soil, seedlings of this almond variety usually grow 
during the first year to a height of 50 cm., during the next five years 
they attain a stature of 180 cm., and only in the sixth year do they bear their 
first fruits. When treated as I said, however, four such seedlings grew in the 
first year to a height of 180 cm. and formed flower buds, while in the second 
year they flowered and bore fruit. 

This astounding leap in development was effected by the chemical cata¬ 
lyzing agency of the manganese, which not only enormously hastened the 
growth of the almond plant, but made itself felt in the second year as well, 
uffccting the stones of the ripened fruits: the stones opened while the fruits 
were still on the branches, and the seeds sprouted. A diminution was also to 
be observed in the size of the fruits and the leaf blades, probably in conse¬ 
quence of excessively rapid growth and insufficient absorption of nourish¬ 
ment from the soil. 


And although treatment with this manganese solution produced no effect 
on seed 1 mgs of pomes (apple, pear, quince, mountain ash, etc.), yet this 
fact I have described gives full grounds for hoping that at no distant 
date we shall find suitable chemicals for hastening the growth of other fruit 
plants too. 

I have also succeeded by the mentor method in partially obviating various 
undesirable qualities of the fruit during the early fruiting years of a new 
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variety. Here is an example. By crossing the lirst-rate American winter 
variety Yellow Bellefleur with our orchard Kitaika, I .got a new variety with 
large fruit-size and splendid flavour, which I called Bellefleur-Kilaika. Its 
first Iruils ripened in the latter part of August and kept only until inid- 
Septemher. Such early ripening was, of course, highly undesirable and 
needed to Ik* remedied. To do this, I used as a mentor the renewed influence 
of the maternal variety. Some cuttings of the American Bellefleur were graft¬ 
ed in the crown of a tree of the new hybrid type. And beginning with the 
very next fruiting, the time of ripening receded gradually to a later date, 
until finally the fruits kept in winter storage until January. 

Mentor action in transmitting colouring pigment has been revealed in a 
case I have cited before—the case of propagating by grafts the new cherry 
variety called krasa Severa, which got its pigmentation from being grafted 
onto seedlings of the red cherry. But it is not every hybrid variety that is 
receptive to such transmission of colouring pigment. As an example of that 
we have a case when two green-leafed apple hybrids were grafted onto the 
same red-leafed Niedzwet/kyana stock: the fruits of one took on the colour¬ 
ing, but those of the other showed no trace of it. The mentor method described 
above had a beneficial influence in many different ways in the case of a 
hybrid of the bird cherry and sour cherry. 

A relining influence was exerted by the mentor in the grafting of a hybrid 
seedling of the Beurrc Easier pear. This was a ten-year-old tree which, while 
satisfactory in all other respects, had large numbers of long prickles and was 
very slow in growing. When slips from this hybrid were whipgrafted into the 
crown of a five-year-old grafted sapling of the Michurin Bcurrd Zimnaya, 
half of the vigorous limbs put forth by these slips were entirely without 
prickles, while the other half did have them, if only a few. It has thus become 
possible to propagate the new variety from the better, prickleless shoots only. 

Of course, it is not all its characters that a mentor imparts; in most cases 
it is only individual ones among them. For example, on one occasion, when 
the Posrednik almond was grafted on a particular variety of plum, we got 
luxuriantly-developing shoots, but the union of these almond shoots with 
the plum was so precarious that at the end of the summer each shoot separat¬ 
ed easily from the stock. When, the same summer, we took eyes from these 
vigorous almond shoots and budded them into the plum, the shoots result¬ 
ing from this the following year were not of particularly luxuriant grow . 
but. on the other hand, the union was complete. Here we see the plum 
stock exerting its influence through first-year buddings on second-year grans. 

And, lastly, a profoundly interesting and highly valuable expenment lias 
been carried out in our nursery by my immediate assistant, P. N. a °' ■ 

In this experiment, lemons have been grafted as mentors onto a pear. 

„„ June 5 and the other on October 25. 1926. Here we have an opportum^, 
to observe the influence exercised on each other by two plants: be g g ^ 
onlv to totally different species and genera, but even to two f* 1 *'' ical 
in the one ease, one-year-old seedlings of the lemon, an. 
plant {Citrus l.inionium Risso) from Central Asia, in the other, 
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hybrid seedling of I he Michurin Beurrc Zimnaya pear, ll was probably only 
because Ihcv wore so voting and were taken out of their accustomed environ¬ 
mental conditions that the two could lend themselves to such symbiosis. The 
lemon, being an evergreen plant, naturally did not shed its leaves with the 
coming of winter; nay more, at quite an early stage it correctively, through 
its influence upon the root system of the slock, prevented the pear loo from 
halting in its growth and losing its 
leaves, although next to it, in the same 
room, similar hybrid pear seedlings 
potted out at the same time discarded 
their foliage at the usual season. 

1 need hardly say that we have no 
intention of growing lemons grafted on 
pears; we only want by this experi¬ 
ment to see and study the vegetative 
influence exercised on each other's 
constitution by two plants essentially 
so far apart. 

For further and more comprehen¬ 
sive observation, we are leaving pear 
and lemon to grow side by side. After 
two years, we layered the ends of pear 
and lemon shoots, respectively, upon 
roots of their own, and are now rear¬ 
ing them, as also the original specimen, 
to fruiting age. Time will show what 
will come of this symbiosis. For the 
present wc may hope that the lemon 
will communicate to the pear its fra¬ 
grance and heller winter keeping quali¬ 
ties, and will for its own part acquire 
greater hardiness for low temperatures. 

Of course, as in all experiments, so 
in the use of mentors, complete fail- Fi«. as. a six-month-old lemon graft 
ures also occur. A hybrid of Antonov- P° ar < l,,e j nr 6 cr k»ve* »•»«* 

ka and White Winter Calvillc produced cmon 

fruits of medium size and good flavour, but so ill attached to the tree that 
year after year a slight breeze was enough to blow the lot of them to the 
ground when they had only reached half their normal size. And though 
I used various mentors to cure this greatly intensified fault of White Win¬ 
ter Calville, it still persisted, and this hybrid had to be given up. 

Instances of adverse mentor influence have also been known. This was 
Ihc case, for example, when some cuttings of the Malikovka or Moldavskava 
Krasnaya pear were furnished as mentor to an adult of the new Bergamoito 
Novik pear, in order to increase the latter’s yield. Here the results of mentor 
action were of a somewhat unexpected kind. While the Novik yield did 
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increase greatly, the fruit-size diminished by half and ripening was delayed 
by half a month. As lor the mentor itself—the limbs of the Moldavskaya 
Krasnaya scions—in the first fruiting years they bore fruits twice the usual 
size, but afterwards this feature gradually disappeared. So in this case the 
mentor did nothing but harm. 


CHAPTER W 

ACTION OF MENTORS AND THE CONCEPT 
OF ‘ XENIA" 


First of all let us examine the doubts entertained by some horticulturists 
as to the possibility of what is known as "mentor" action. These, in effect, 
naive doubts are the direct outcome of insufficient practical knowledge on 
the part of many theoreticians. First of all, these people forget about the long 
and generally recognized influence of the stock upon the scion; secondly— 
and ihis is the chief thing in the present instance—they fail even now to 
realize that in young hybrid plants in the early stage of their development 
the faculty of changing constitutionally under various environmental influ¬ 
ences is so much stronger than in firmly-stabilized old, long-standing spe¬ 
cies and varieties, that to judge of the change of the former by the latter is 
absolutely impossible. It would be laughable, you will agree, to compare the 
extent to which a child's organism reacts to its environment with the reac¬ 
tion of an adult or old organism. A blade of grass bends in the lightest breeze, 
while on a grown tree that breeze makes no impression whatever. 

And if in propagating old fruit varieties we are compelled to recognize, 
after all, that the stock does undoubtedly influence the constitution of the 
scion—a thing now proved by thousands of examples—then, by sheer force 
of logic and common sense, even without any experimental verification, wo 
have to recognize the ten times greater force of this influence upon young 
hybrid seedlings whose constitution is only just being formed. 

And I in the course of my practical work, observing numbers of these 
phenomena constantly over a period of many decades, could not help arriv¬ 
ing at the conclusion that if a whole root system exerts maximum influence 
ui>on a comparatively small scion of an old stable variety, then, conversely, 
though in lesser degree, a young hybrid seedling must also be influenced bv 
having a cutting of some stable old variety grafted upon it; particularly as 
here the lesser potency of influence is compensated by the young hybrids 
considerably greater susceptibility as compared with old stable varieties. Am 
so it proved in the course of practical experiment, though the latter a so 
showed that the result is by no means always a success; it all depends oil the 
individual constitutional properties of the pair ol plant organisms joinci 

together. . ... 

Now let us make a general survey of all the factors by virtue of " 
one species influences another when they are conjoined. 

First of all let me note the long and generally known influence ot me 
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dwarf Paradise, Doucin and quince stocks, which figure so often in our hor¬ 
ticultural work in producing fruit trees trained for form. Here we see that, 
when grafted upon such stocks, our old, quite stable varieties alter many of 
their properties: the growth of the shoots is cut short, the fruits l>ecom<* 
larger and more highly coloured, the flavour of many varieties improves con¬ 
siderably, especially in the case of pears on a quince stock—and some of 
these changes are caused wholly by the influence of the stock, while others 
proceed from intensive culture. 

Further, I have had occasion to see adult pear trees which had been 
grafted by accident upon an apple stock; the taste of the fruits changed quite 
considerably as a result. 

Then, a discovery made in my nursery among a party of grafts of a single 
pear variety. Among these trees, which had already reached fruiting age, I 
found one whose fruit, while outwardly identical with the grafted variety, 
had flesh of so firm a texture as to be totally inedible. Suspecting this to he 
a chance sport variation of the bud grafted on this particular tree, I tested 
it by grafting a cutting from this tree onto the crown of another. But the limb 
that grew from the cutting bore fruit with good flesh, convincing me that 
my surmise had been mistaken. Clearly, the thing was due to exceptionally 
strong influence of the stock. 


Lastly, when a young tree of a tender southern variety survives as .*r 
chance exception in our orchards in the north (such trees arc falsely regarded 
as acclimatized), it does so simply because it had the good fortune to land on 
a stock with a peculiar capacity for increasing the hardiness of the southern 
variety. Proof of this is the fact that grafts grown from cuttings from such 
specimens turn out to lack hardiness. 

I should remark here that both in this last example and in all that went 
before, all changes in the properties of old, long-standing varieties proved to 
be unstable and conditioned only by the influence of a particular kind of 
stock. When the varieties in question were transferred by grafting onto or¬ 
dinary, usual stocks, all these changes vanished without a trace. 

The picture is very different as regards the influence of a stock upon « 
young hybrid that has been grafted onto it. Here the one- or two-year-old 
hybrid seedling, whose constitution is only just being formed, succumbs in 
maximum degree to the influence of the stock, and all changes occurring in 
It are to be observed in subsequent hereditary transmission. In the years that 
follow, as the seedling develops to fruiting age, its receptivity |o changes in 

hvbrid P !^r.n n ? ,n “ 8radUal ' y ’ Un ' U by ,he ,imc of complete maturity the 
Kundtag vari^r X,nU,m COnS,i,U ' i0ni ’ 1 S,abUi, y- «iual to that of old. 

of f ai1 ci,ai,8es pr ° duced in ■*»«• »>• »vi.ridi. 

Z the ut^inT ' course, the earliest manifestations of such 

Of the male parent s pollen. Here 1 perceive muTtLt xf wrong ?„ "h e ” 
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place, sucli change*, may result from the influence either of the immediate 
• »r oI distant progenitors of the variety that provides the pollen; and secondly, 
they depend to no little extent on the influence of environmental factors upon 
the formation of the hybrid embryo in its seed—that is fully proved by the 
fact that the types of xenia vary in different years, though the combination 
of crossed forms is the same. 

Then, too. supposing one does accept numerical designations for different 
types of xenia. it would be more lilting to describe a change in the appearance 
and even in the internal structure of the pericarp as tertiary, not secondary 
xenia. considering that the real, essentially important change induced by 
hereditary transmission occurs not in the pericarp, nor even in the whole of 
the seed, hut only in the structure of the embryonic radicle of the seed, and 
this is what should l»e called primary xenia; a change in the structure of the 
accessory parts of the seed—the future cotyledons—will be secondary xenia, 
and a change in the pericarp, already tertiary xenia. Now secondary and 
tertiary xenias, which fluctuate in form and depend to a great extent upon 
the influence of the environment, are actually of no significance whatever 
lor practical work; and all etTorts to study them, and still more so, disquisi¬ 
tions and hypotheses about their origin and sketches of their forms, arc so 
much totally useless labour. Judge for yourselves. Every real horticulturist 
must have seen that not only do different changes result in the fruits obtained 
by crossing the same pair of varieties in different years, but that even when 
the crossing of the two varieties is effected simultaneously on several flowers 
of the same maternal plant, the resultant forms of xenia are not the same. 
So is there any pur|»ose in making drawings of such infinitely varied phe¬ 
nomena. to describe which is simply laughable, not to say more? Yet many 
people pore over this futile occupation. 

Thus it should be remembered once and for all that the change cause< 


in the appearance of fruits by fertilization with alien pollen (which is known 
as secondary xenia) varies infinitely in most cases as regards both the 
shape and the colouring of the fruit, and exhibits no recurring regularity 
whatever. One year, or very seldom in two years, you get one form, while m 
succeeding years, crossing of the same pair of varieties produces a total!) 
different form of both fruit and pericarp. It all depends entirely upon ie 
conditions of the environment, that mighty factor operating tliroughou 
universe, under the influence of which all forms of living organisms, wnn 
the human species at their head, have taken shape. And so it is poin 
found any conclusions on such inconstant phenomena. All attemp s o 
produce on paper the forms of these infinitely diversified changes ,f i t»ie 
fruits are. in effect, a useless occupation which cannot he of a > P 

But let us go further. Let us assume that the combination of 
for crossing was suitably chosen. We plant the resultant see s. g ^ 
lines and here we encounter an infinite diversity of constituhona , 
lermined^ bv the hereCUari.y .ran.nU.cd 

also, once again, by the environmental conditions presailuir, a P 
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tinif Still the general degree in which each or the seedlings lends towards 
culture properties can be seen, and it enables one both to choose the l»ost 
among them by its outward appearance and, if so wished, to employ mentors 
in order to accentuate the deviation in the desired direction. 

That will be expedient if we see that the development of the aerial parts 
of some of the better seedlings is retarded 
by an inadequate root system. This is very 
often the case because of the hereditarily 
transmitted influence of the parent plants* 
wild stocks, particularly if these latter have 
long been propagated solely by layering, as 
for example quince. Paradise, etc., which in 
the role of the parent trees stock mostly pro¬ 
duce, in hereditary transmission, hybrid 
seedlings with very poor root systems. 

Hero the seedling must l>e given as men¬ 
tor a stock with a well-nourishing, strongly- 
developed root system—in the case of ap¬ 
ples, for example, extra well-developed seed¬ 
lings of cultivated varieties, particularly 
Skrizhapel; in the case of pears, seedlings of 
Tonkovctka; in the case of plums, the cherry 
plum; in the case of cherries, the sweet 
cherry; in the case of roses, the Leucantha 
rose; and so on. The development of the hy¬ 
brid can nearly always be considerably im¬ 
proved in this way. In general, by such pro¬ 
vision of mentors we increase the number of 
choice hybrids by more than half. 

In the same way, the vegetation period of 
the hybrid can be reduced or increased by 
supplying as stock a species with a shorter 
or longer vegetation period. 

In addition, by this method we can some¬ 
times change the hybrid’s constitution so 
much as to obtain a totally new type of plant. This is done by inarching the 
hybrid seedling with another hybrid seedling of a different species or even 
a different genus. 

Usually in such experiments, where different species and even different 
genera are joined together, we leave the stock its main shoot with part of 
the foliage, so tliat the substances elaborated by the leaves of the stock may 
help to work more considerable changes in the scion and also in order to 
nourish the stock’s root system. 

It is sometimes possible to induce such changes by supplying a mentor to 
an adult but not yel stabilized hybrid, which is done by grafting cuttings of 



l-‘ig. 39. The result of fertilizing 
almond with npricot pollen (the 
fruit obtained hud nn almond 
seed with four kernels from 
which four plants developed I 
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I hr menlor variety onto llie main branches in its crown; but, of course, 
the results will not be as stable as in the case of younger hybrids. 

I.cl me describe in this connection several particularly revealing instances 
of menlor influence in its various applications. 

1. The largest-fruited hybrid cherry variety existing today is Krasa Seve¬ 
rn. which I originated in 1884 by crossing Vladimirskaya Rannava Rozovaya 
sour cherry with Winkler White Cherry. In its fourth year of growth and 
first year of fruiting, this hybrid produced very large early-ripening fruits 
of pure white colour. That same year, this variety was budded onto a whole 
block of seedlings of the common red cherry. Starting with the third year, 
the budded seedlings l>cgan to liear fruits of the same size, shape and flavour, 
but pink in colour and somewhat later ripening. Here we see, in the first 
place, the influence of the stock upon the scion, manifested in the appear¬ 
ance of colouring pigment in the fruits; and. secondly, an instance of the mis¬ 
takenly early propagation of a young hybrid variety, which had not had 
time to fix its properties sufficiently, otherwise the stock would not have 
affected the colouring of the fruit, as it docs not do when old sweet cherry 
varieties with white fruit are budded onto it. 

2. In most cases when young hybrid seedlings are grafted onto the 
crowns of adults or wild species, or even of cultivated types, under the mis¬ 
taken impression that the influence of the stock and its root system will has¬ 
ten the fruiting of the new variety, the result is a marked deterioration in 
the qualities of the hybrid. This can readily be seen by comparing the var¬ 
ious features of the hybrid seedlings appearance with the corresponding 
features of the branch that grows from the graft in the crown of the stock. 
What is more, this practice will not help at all to hasten the onset of truit- 
ing, as it does when an old variety is grafted on in the same way. Here too. 
I repeat, it is excessively naive to expect the same results from grafting on <> 
the crown of an adult tree a cutting taken from an old. long-standing va¬ 
riety and a cutting of a young hybrid seedling. In the latter case, the onse 
of fruiting, far from being hastened, is actually delayed. 

3. Even at the time of the first fruiting, a young hybrid variety is one 
still so susceptible to external influences that its ripening P eno 
change even from fertilization with alien pollen. When a hybn se ‘ n ® 
the Malgorzhatka pear produced its first flowers in the spring ot ’ 
some of these flowers were fertilized with pollen from Michurin 
Zimnaya, the fruits from this cross ripened two weeks later i 
which set from selling. Here the alien pollen acted as a mentor. 

4. An adult tree of the Bergamottc Novik hybrid pear se • 

scantily during its lirst three fruiting years; this fruit ripened * *„ 1C 

the end of July) and was similar to the Bergamotte m shape Af« r 
cuttings of the Malikovka pear had been grafted as , '' c ' , or onlo J ]aler 
of this tree, it fruited abundantly the second year, but two' « 

than before, and the shape of the fruits changed h ^ d r ^"° ' ce the 

In addition, the fruits on the menlor scions themselves were twice 

usual Malikovka size. 
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5. Sometimes mentor influence lias proved effective in inducing fiuit 
bearing in already adult trees of hybrid varieties which had long failed to 
bear; to serve as mentors in these cases, cuttings of old varieties noted for 
generous yields were grafted onto the crown. 

But we get just the opposite results if we act on the misconception that 
the onset of fruiting in a young hybrid seedling at an early stage of devel¬ 
opment can be hastened by grafting a cutting of it onto the crown of an 
adult, already bearing tree of some variety. 

By doing that, we get exactly the opposite—instead of hastening the onset 
of fruiting, we delay it, except where this operation is performed not with 
a young hybrid variety, but with an adult one close to fruiting age. There, 
one can indeed secure fruits in the second or third year after the graft, just 
as when one makes the usual graft of any old cultivated variety. But judging 
by numerous experiments of this sort, this method in most cases impairs 
the quality of the hybrid. Whereas with old, long-standing varieties, that 
happens very seldom, and then only if the graft is made onto the crown of an 
adult of a wild species, when the whole leaf system of the wild specimen 
brings its influence to bear on the small limb developing from the graft. 

6. Lastly, as the most striking instance of mentor influence, let me quote 
the following: in 1926 (as I have mentioned before) my immediate assistant, 
P. N. Yakovlev, potted out a one-year-old hybrid seedling of the Michurin 
Beurrc Zimnaya pear and joined a one-year-old lemon seedling onto its 
stem by inarching. A complete union resulted, and the leaves of the pear 
seedling gradually changed their colour for a darker one, developed a gla¬ 
brous surface, increased in thickness of the blades, and did not fall in the 
autumn in the usual way, but remained unwithered for all of live years. 
Similarly successful results were obtained when a two-year-old lemon seed¬ 
ling was inarched with a one-year-old seedling of the Severnaya quince. Here 
the leaf-work of the lemon mentor—an evergreen subtropical plant—fun¬ 
damentally altered the usual functions of the leaf systems of the young hy¬ 
brids of respectively pear and quince. 


When, however, it was attempted to effect such inarching with grafts of 
old pear varieties, union between these distant genera failed to take place. 

There is a similar difference in the results of experiments in approximat¬ 
ing two different species by grafting, as a preliminary to crossing them. These 
experiments too succeed only with very young hybrid seedlings, in the first 
year after germination. With old varieties, they are always a complete failure. 

In general, most hybrid varieties grafted successfully at an early age on 
stocks of another species—as, for example, pears on quince, mountain ash, 
hawthorn, apple, and sometimes on even more distant species—retain the 
ability to grow freely on such stocks; whereas old varieties in many cases 
cannot be made to do this—witness the aversion which some pear varieties 
display towards quince, etc., as stocks. It is this adaptability of young hybrid 
plants to external conditions that enables the hybridizer to alter their nature 
and shape it along the desired lines with the help of a mentor. 

The various examples I have cited will. I hope, dispel the doubts and 
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various imsconceptioiu* on the part of botanists as to the possibility of using 
mentors. It should at last Ik- realized that the gap between the fixed proper¬ 
ties of old fruit varieties and the weakly developed, only just forming prop¬ 
erties of a young hybrid seedling is too wide for the latter to be judged of 
by the former. There you have the whole secret and cause of misapprehen¬ 
sion, especially on the part of people who are only capable of rejecting the 
arguments of others, and not of producing conclusive evidence to the con¬ 
trary. 

Those are the practical conclusions that provide the answer to the mis¬ 
apprehensions existing in many minds as to the possibility of using mentors 
to improve the qualities of fruit-tree seedlings. 


•IIM’l EH n 


SELECTION OF HYBRID SEEDLINGS 

In essence, 1 divide plant breeding into two sharply different kinds. The 
first is selection from the mass planting of a certain species or variety of 
plants of chance deviations expressed in the form of mutations, or such as 
result from natural crossing with other varieties. I regard this kind of plant 
breeding as the meanest kind of work an originator onn undertake, for only 
an utter ignoramus can plant haphazardly tens of thousands ot plants belong¬ 
ing to one variety and then pick two or three of the best specimens and de¬ 
stroy all the rest. What does man give the seeds of the plants to help them to 
acclimatize themselves? In all such operations he relics solely on chance, he 
hopes that among the seedlings there will accidentally appear one out ot 
several thousand specimens that will he relatively more hardy. 

This haphazard method of acclimatization is not only totally unscientific, 
hut involves the state in heavy and scarcely productive expenditure of forces 
and funds for conducting the work on these lines. 

Nature alters the structure of living organisms, adapting them to the con 
ditions of their environment only very slowly, barely perceptibly, in the 

course of whole niillcniums. . _>, 

Bv means »■ nrlilkial cross-poliinalion (hybridizat.on),>* jj 
possible to pro,luce in relatively short periods of tone eon* e™b'e change* 
in the hybrid plants which gradually acqu.re complete stability .f this 

onty along ^i,*^ 

resort to selection from simple mass planting Ve er l^le!! 

the possibility of employing hybrid,*> .on » nnpbkb ' ,,S f n, , h X' work 
the majority of our experimental station,.base .be J, hod in 

clusively upon selection from simple mass planting am p 

the forefront. cn ipi v on the material 

Such miserable treasure hunters base then : chanC e finds 

^ lo these methods of selection 
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only as subsidiary work, when there is an extreme lack of experience* in 
raising new varieties. 

The originator must strive with the aid of hybridization and individual 
selection to prepare beforehand not a hundred thousand, but only some 
lens of seedlings with approximately the desired structure of organisms 
and then, by proper training, to improve the largest possible number of them 
and make them worthy of and useful to mail. In all my work I pursue only 
this aim. and very rarely, in extreme cases, only in between other work, do 
1 permit the seeking for luck. In magazines and various pamphlets certain 



Fiy. 4U. Tin* influence u( alien pollen on the flesh: right—Michurin llessein- 
vniikn pollinated l*y Oberdicck-lteinotlc. tell—Michurin Rcsscmynnkn pollinated 

naturally (control) 

highly imaginative writers put my work in an extremely false light by plac¬ 
ing it on a par with the work of the late Burbank, an advocate of planting 
many thousands. 

Kxcept for error at the beginning of my work, 1 have not based mvsell 
on mass planting and have never been carried away by silly treasure hunting, 
for I regard such work in horticulture as being, to say the least, of very little 
value and inevitable only on the introduction in our gardens of entirely new 
species of plants hitherto unseen in our localities, hybrids of which it is, as 
yet, impossible to have as, for example, the wild fig tree (Ficus carica L.), 
persimmon ( Diospyru.s lotus /..), wild lemon (Citrus trifoliata ), etc. 

But for such plantings I was unable in the past to procure seeds in am 
considerable quantity owing to lack of means; now, however. I receive, 
through government institutions, some of the seeds of this kind in sufficient 
quantities for planting for selection purposes when thousands and not lens 
of seeds are required. 
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Here il is necessary to explain how the process of selection itself should be 
carried out; what to select, and by what characters one must be guided in 
selecting, will Ik* shown later. 

The first selection should be made when the plant is still in the cotyledon 
state; relatively large cotyledons, their considerable thickness and short and 
thick stalk under them ( hypocotijl ), and tricotyledonous sprouts are the best 
signs of cultivation. 

The colouring in various shades of the lower and particularly of the upper 
part of the cotyledon always infallibly indicates the future colouring of the 
fruit, and in flower plants, roses, for example, the colour of the flowers. 

During the second selection, in the last month of the vegetative period of 
the first year before the seedlings drop their leaves, it is necessary to inspect 
them several times a day with the sun shining on them on different sides. 
This is necessary because only by means of such an all-round inspection is it 
possible more fully to note all the peculiarities of the habit of every seedling. 
Kven a change in the direction of the wind sometimes sharply reveals one or 
another previously unnoticed character of the seedlings. At the first general 
glance at the seedlings the best arc noted as regards stouter build, size of leaf 
blades, thickness and shortness of ipctioles and thicker shoot tips. 

Then, in particular, the best signs of cultivation are: thicker leaf blades, 
rounded and shallow dentation of their edges, fine and close venation of the 
undersides of the leaves, dark, flat-coloured and wrinkled top sides, thick 
down (in apple trees), thick short petioles and well-developed stipules. 

Selection after leaf dropping. Large, round buds at the tips of the shoots 
of the main stem, downy tips and faceted shape of their shoots, close steep- 
spiral arrangement of side buds, their large size and very prominent bud 
cushions are all general favourable signs and, in particular, a sign of a com¬ 
pact structure of the pulp of the future fruit; a sparse arrangement of buds 
in a wide spiral, however, presages a looser structure of pulp. Broadtippcd 
buds, closely pressed to a slraighter shoot is a good sign, whereas slender 
buds, deviating from a wavy shoot arc signs of the wilding. 

In stone-fruit plants, large round buds, arranged in groups of three anc 
more, and large and numerous glandules on the petioles arc good signs. 
In the majority of cases, a darker colouring of the bark of new shoots is a 
sign of late winter ripening of the future fruit, whereas a lighter colouring 


promises a summer ripening variety. . 

The absence of small prickles and general low growth arc also good signs. 

When selecting, it is useful to compare the shape of the shoots and Ica'c 
with those of their parents, and to take this or that similarity mto considera¬ 
tion when appraising the merits of the seedling. Moreover, it musl be 
mind that all these signs in one-year hybrid seedlings are in most cases 
in a rudimentary, sometimes in a barely perceptible state and 6 rad “®* J . 
velop to their full dimensions only in subsequent years of the seedling 

"'"Then again, the good merits of a seedling do not ^pend upon the^ahsence 
of some of the signs enumerated above at any given time. . 
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the signs develops earlier, while others arc noted only later, al the next selec¬ 
tion at a higher age. . , . • 

In some cases even the presence of one of the had signs does not in the 
least prevent the seedling from being an excellent variety, l or example: in 
the well-known old and valuable variety of pear, the Heiirre d Ilardenpont. 



Fig. 41. Leave* of hybrid seedling* of IJellelViir Ymliny i upper centre—I lie best 

of I hem i 

the leaf blades and their dentation are of such a coarse structure that they 
positively give the tree the appearance of a wilding, and vet the fruit of this 
variety, for its size and flavour, is first grade. 

The same may be said about the Olivier de Serres pear which, with all 
its good qualities, has very small leaves and exceedingly feeble shools. 

The third selection is made according to the same signs in the autumn of 
the third year of growth, and in the following spring the selected seedlings 
arc transplanted to their permanent locations (each seedling is given an area 
of two to four square metres) until the fourth and last selection lor bearing, 
which is made according to the quality of the fruit of the third-filth year of 
hearing, and the best of them, those which have fully passed the lest for the 
stability of their characters, hardiness and yield, are propagated by the 
ordinary method of budding on young, two-year-old stock. 

In some years, in the latter part of August, there is a long period of con¬ 
stant high atmospheric pressure (between 760 and 770 mm.). This, according 
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to mv observations, greatly affects tlie organisms of perennial plants and 
lorces some ol them lo bloom again in (lie autumn. 

In such cases, certain varieties of apple, cherry, mountain ash, bird cher¬ 
ry. and others have a second budding. 

In such years a second (low of sap is also observed in hybrid seedlings, and 
this causes the plants lo sutler considerable damage from autumn frost, 
against which we cannot lake any measures; but in selecting we must not 
reject such damaged hybrids as lacking hardiness. 

In conclusion it is necessary to point out once again that the first three 
selections of hybrid seedlings can 1 m* performed only by one who has acquired 
practical skill in carefully noting the characters of plants. It is quite impos¬ 
sible to give a sufficiently full description of the characters and their various 
combinations. 

The fourth selection, according to quality of fruit, can, of course, be 
performed by anybody who is in the least acquainted with varieties of 
fruiters. 

Further, in all selections, it is necessary to watch particularly for the 
manifestation by the hybrid seedlings of any degree of immunity to various 
diseases in general, and to damage by fungi parasites and insects in particular. 
Such a quality in certain hybrids must be carefully noted and cherished in 
general. This is not only of enormous importance in cultivating the given 
varieties: in the future it will be possible to single out from their progeny 
a whole series of new varieties that will 1m? staunch in the struggle against 
plant pests. 

And such varieties will be of enormous value for the fruit-growing 
industry of the U.S.S.K. 


CHAPTER 12 

SOME SPECIFIC FEATURES 
OF OWN-ROOTED FRUIT PLANTS 

It is wrong to assert, as many do. Hint in propagating plants from cuttings, 
the form or variety or the given plant remains unchanged. It is particularly 
wrong to say that about the propagation of our fruit trees from cuttings. 
Here it is necessary to bear in mind, first of all. the influence of the replace¬ 
ment of the root system of the cuttings taken from trees grafted on the stock 
of a wild species by their own roots, which inevitably affects the quality o 

the variety, although in a good way. 

It follows, then, that the variety undergoes partial change. To tins it must 
be added that here we may come across a sport deviation (bud vana ion) o 
of the buds of a culling (Ibis, in general, happens rather rarely '» ® ■ 
lon ,, -exislent varieties of plants, hut in hybrids, particularly at a young age, 
UP To u‘n years, sport deviations must be regarded as a common occurrence). 

| asllv when raising hybrid seedlings we also inevitably come across a con¬ 
stant,^ regular and gradual change in the entire 
of the hybrid, beginning from the first year of its deselopme 
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to the first five to ten years of bearing. All seeds of hybrid origin, when ger¬ 
minating, produce, as a consequence of atavism (a reversion to ancestral 
characters), all the parts of the aerial habit of a wild species, which, as the 
seedling develops, both in the first year of growth and in subsequent years 
until the plant reaches matur¬ 


ity, differentiates only gradual¬ 
ly, undergoes a whole series of 
changes in form and finally 
assumes the structure of a cul¬ 
tivated species. Further, if an 
adult tree of a hybrid that is 
already beginning to bear is 
cut to the root neck, its oir- 
shoots will again have the ap¬ 
pearance of a wilding, and in 
their subsequent development 
will go through all the changes 
that the seedling went through 
after germination from the 
seed. And yet, if an adult bear¬ 
ing tree grown from a culling 
that was taken from the seed¬ 
ling is also cut to the root 
neck, the ofTshoots from the 
root neck will not have the 
structure of a wilding, but will 
at first have the form that the 
cutting had, and from this 
form will go through all the 



other forms until bearing time; Fig. 42. Development of roots by pear (A) 
however, a considerable devia- Kraficd on apple slock (*B| 

tion for the better is observed 


owing to the improved structure of a different root system, which is incapa¬ 
ble of giving at first offshoots of a wild type. I performed these experiments 
as far back as the end of the eighties and repeated them in 1915, but only 
up to the second vegetative generation. i.c., I took the cutting from an al¬ 
ready bearing hybrid seedling (a Rcinette Bergamottc apple). It is mv inten- 
"on to repeat the experiments on subsequent vegetative generations, i.e.. 
m the third generation to plant cuttings not from the seedling, but from 

ration Vri? r r ° m ; CU " in8 - e,C - T ° make " ,iS I on Ulus 

second ^ i ! WhCrC “* , ' vo -> earold seedling; B is a cutting of the 
second vegetative generation,' the root system of B is already improved and 


15* 


Cuttings arc up to 20 cn>. in length from 


a single shoot or one with branches. 
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its root neck already gives olTshoots of the structure of B and not of a 
wilding as in .1; C is a plant raised from a cutting taken from B in the third 
year of growth. The root system of C is still further improved and gives 
olTshoots shaped like C, and so forth (see dotted arrows). 



Fig. 43. A —two-yrar-old seedling: B —culling from second vegetative 
generation: C—cutting from third vegetative generation 


Then, after rooting by a method that I have devised, which even fruit 
growers of little experience can employ, the cuttings are planted in the bee 
when the leaves arc fully developed. The cutting specimen bears fruit earlier 
than the seedling did. The cutting specimen of the second generation 
should hear fruit even still earlier, and so forth. This last assumption is 
now being tested on eighty varieties. In addition to all that has been sai . 
it must be noted that onlv by repeating this rooting of cuttings in severa 
vegetative generations is it fully possible to develop in the new variety oi 
fruiters the ability to take root easily from a cutting simply plantc< m 
the bed. 
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CIIAPTEH 13 

METHODS OF ROOTING CUTTINGS 

My methods of rooting plant cuttings and planting them in the middle 
of the summer with fully-developed leaves, methods which I have employed 
with particular success in propagating and at the same time improving the 
qualities of new hybrid varieties of pears, are as follows. In the latter half 
of the spring, on the cutting A (see Fig. (44)) from a one- or two-year-old 1 
shoot 20 cm. in length, which may be branched, a strip of bark li 5 to 8 mm. 



Fig 44. New apparatus—lube for rooting cuttings 


wide IS removed, and forthwith a rubber lube, C. prepared beforehand is 
put over the bared part; the tube is 60 mm. long, outside diameter 12 mm. 
thickness of the walls 2 mm.: consequently, the internal diameter will be 
0 mm n the middle of this piece of tube two apertures’ are bored through 
both walls with the aid of a sharp-pointed steel tube worked with a revolving 
motion; then, half the tube is slit from the tip to each of the apertures in the 

The tube prepared in this way is slipped on to the part of the cutting that 
has been bared of bark li. I, closely grips the bark of the cutting onThe 
mes above and below the bared ring. Both halves of the remaining parts of 
the incised rings are inserted in one of the ends of a gloss tube D bent at right 

culling, from“old"rc« ukc'on wnh'nfuch m“c ddn'cuhy' 0 ” nd °" "" COn ' ror >'' 

the ‘tZSrZVZZ'LrJZZT ° U,Sid ' d ~ * - «*» -.r 
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Fig. 45. Straight tuhc (F) for rooting cuttings 
angles and having an internal diameter of 12 mm. If a bent glass tube is not 
available a straight piece F 10 cm. long, of the same diameter (see Pig- I JJ 

" ,a> M l oreover. in order that the rubber shall grip the bark of the 
tightly the tube is tied in crisscross fashion with thick colt « 

smeared'with liquid grafting was; the other, s.i, end of the rubber tube « 
Mopped up with a cork (see Fig. [4C]). Then ‘u'o 'he opcn end o^.e^lass 
lube, which is fixed in a vertical position, boded water is P • 
water in the tube evaporates, it must he replenished; a..< to pre I pJ 

faction the water must be changed every “ weeks, according 

If this regime is adhered to fora period of fi\e to seve 
to the species and variety of plant, a callus will firs, appear in the B ap 
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of Hu* rubber lulu* sind llicn roots, and the shoot above the tube will thicken 
considerably thanks to the deposits of nutritive substances furnished by the 
hal system and retarded in its downward movement by the removal of 
Hu* strip of bark. This stock of nutritive material will sustain the life of the 
culling during the first period after planting in the bed. As a consequence 
of this, notwithstanding the hot weather in July, the leaves of the cutting do 
not perish, and thus is observed in the majority of pear varieties on which 
I am at present conducting the work referred to. As regards varieties of apple, 
with rare exceptions the whole process is limited to the formation ot the 
callus, and cuttings with this callus, on being planted in the bed, lose their 
leaves and take root in the following summer. The cuttings are made and 
planted in beds live to seven weeks from the time the tubes were set. at one's 
own discretion. With cuttings from the second vegetative generation, i.e., 
when rooting cuttings not from seedlings but specimens previously rooted by 
culling, the entire process of development of the roots takes place much more 


easily and quickly. . , 

Evidently* the plant, in adapting itself to this operation, develops the 
nhilitv to take root more easily. Some varieties of pears, lor example, seedlings 
from'the well-known Olivier de Serres (see Fig. (47)), manage to give in one 
summer two vegetative generations of rooting cuttings (see Pig. 148))• In tins 
wav it is easv to root branches taken from the crown of an adult tiee with 
fn.il burls .ml have low fn.il trees of Uie olrl varieties with their own rooto. 

This method of rooting, when it is fully worked out methodologically 
and technically, promises to cause a veritable revolution in Hie art of frui 

.0 »i« 1— » -n . much 

fruit trees to begin to bear than in the case of grafted trees. In conclusion 
must sav .hat hv way of experiment I cu, and phmted in the bed several 
cuttings'from a pear with one callus even before the roots dc% eloped. True 
the leaves of the cuttings sulTcred somewhat when they were planted ml 

M=rg 

The culling is made and planted in the bed six to e g 
cuttings tube is fixed to the shoot. 


CHAPTER ti 

DWARFING stocks and their significance 

, n „w have freely growing, without any 
a considerable number of southern spec- in lhc trade by the 

zsrjsrszsrxrzsz ——*— 
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mulberries, walnuts and many new fruil and lierry plants hitherto never 
before cultivated in our parts. 

Lately, I have been working to put into cultivation in our orchards 
peaches, sweet almonds, chestnuts, persimmons, various species of actinidia, 
and others. 

Furthermore, a beginning has been made in raising special dwarfing 
varieties of stock for trained apples, pears and. in particular, for the cultiva¬ 
tion of squat types of apricots and peaches. The extreme need of low growth 
for the latter is now recognized by all fruit growers in the West and in 
North America. In our localities, with their relatively severe continental 
climate, the production of a dwarf peach with a short vegetative period is 
absolutely essential. 

The point is that with the low-growing types of apricots, and particularly 
peaches, firstly, the plants always complete their growth (vegetation) earlier 
than the ordinary tall trees and their wood matures more fully; thus, the 
vegetative period they need is considerably shorter and their resistance to 
winter frost is greatly enhanced. 

Secondly, it is easier to provide low-growing plants with some kind of 
artificial protection against the winter, and sometimes a covering of snow 
alone is sufficient to protect the fruit buds, which sufTer from frost more than 
all the other parts. 

It is necessary to obtain low growth, although for an altogether different 
reason, also in plums, and particularly in sour and sweet cherries; such a 
type of plant is imperatively called for by the inconveniences noted both in 
North America and in the U.S.S.K., in picking the fruit from tall trees and 
protecting them from birds. 


As dwarfing stock for apples, 1 have so far found nothing better than the 
ordinary Paradise and Doucin. For low-growing pears, however, 1 have raised 
to replace the common quince, which is unstable in its resistance to the frost 
in our parts, a new, quite hardy variety which 1 have named the Severnaya 
quince, produced from the crossing of a wild quince from the Caucasian 
mountains with a quince from Sarepta in the Volga district. This new variety, 
which bears every year in my nursery, in addition to complete resistance to 
frost, possesses the quality of growing in dry locations, a quality which has 
become fixed and is transmitted by heredity to seedlings already of the third 
generation that I have. I have also selected pear seedlings of natural dwarf 
growth. For low-growing types of the tender varieties of plums and apricots, 
the stock from common seedlings of the low-growing sloe fully answers the 
purpose, but I think it is far from adequate for cultivating peaches in our 
parts. Here a much lower growth is needed, and for this reason I select from 
among the sloe seedlings specimens of exceptionally low growth, and later I 
wdl propagate them by the vegetative method—by layering. When selecting 
I take into consideration the relative stoutness, if one may so express it, of the 

h ■n .'ll' ' heir ,hickness - whic ». ^ m y opinion, serves 
to indicate the ability of the root system of the stock adequatelv to feed the 

peach grafted on to it. In the opposite case, i.e„ if, when selecting, one 
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comes across a seedling, even of the dwarf species, but with very thin 
shoots, it is unsuitable for the role of stock. This also happened to the 
Siberian fruit grower Nikiforov. He found a dwarf variety of the Siberian 
crab apple which he named Pigmy. Its root system was so feebly developed 
that this stock was unable to feed the cultivated variety of apple grafted on 
it, and all the scions perished from shortage of nutriment. As regards raising 
stocks for cherries that would really give squat growth to the cultivated 
varieties grafted on to them, for the time being we must be satisfied with the 
American sand cherry [l*runusBesseyi Waugh.). Although at the present time 
it is one of the 1 rosi-hardiest and in many respects the best stock for cherries, 
the lowness of the cherry trees grafted on to it is actually inconsiderable. 
The hybrid 1 have raised by crossing a sweet cherry with the Ural low-grow¬ 
ing pearlike sour cherry, which I have named Gnome, is, however, a splendid, 
low-growing cultivated variety of cherry, and is really irreproachable as a 
stock too. It is very short (not more than 50 cm. high when six years old) 
and has thick shoots (up to 0 mm. at the tips). This stock is quite hardy, 
although the pace at which it goes through all the phases of its development 
is extremely slow. Unfortunately, so far 1 have not succeeded in propagating 
it by the ordinary methods—by layering, or even bv summer budding; 
evidently, exclusively spring budding with a living bud and subsequent prop¬ 
agation from cuttings will alone l>e suitable for this variety. 

And in general, to obtain low-growing types of cherries, in addition to 
selecting slock that answer the given purpose, it is necessary to raise new 
varieties by requisite selection for yield and hardiness, and exclusive v ow- 
growing types. 

Only then will their planting bring in a good revenue- 


CHAFTEH IS 

BKEED1NG NEW FROST-RESISTANT PEACH VARIETIES 

In the early period of my activity (back in the eighties of the past ~n«“0-) 
devoted to the improvement of fruit plants of supenor-flavour quamies 
with a view to making them more hardy in our locality, f c exacting 

even dream of introducing in our orchard '“'^.//^o^since among 
in regard to warmth as apricots and peaches. All the mo 
our Wild forest types there was not a single rc P r ”™'° ' * of | lvbri ,lira- 
species. and. consequently, I could not in this case i|d spl . c ies with 

.ion, i. e.. of crossing delicate cultivated tons with pearSi 
the aim of obtaining more frost-resistant seedlings, j , hc dwar f 

apples, cherries and plums. The almond I ohta '" jn Franch . (David's 
almond [Amygdalus nan,, I.) with Prunus D s wjlh cultivated 

peach), which I named Posredmk^even though t ^ y . 
peach varieties, produces for the most part seed „ w j |h hard iness in- 
with the maternal plant or with the palerna p • j . , , introduce 
sufficiently enhanced Resides, all the a 'emphi of -h more 
peach culture in localities north of the Crimea, c 
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lo the south than our parts, for example, in Kiev or Chernigov, usually 
ended in complete failure. 

But in spite of this I never gave up I he idea of finding some means of 
overcoming all these obstacles. In the end, after further searches I obtained 
Ihe stones of several hardy varieties of the Manchurian apricot and a semi- 
cultivated type of peach from middle 
Manchuria and, later, of another semi- 
cultivated type of peach from North 
Korea, which thrive in places even 
severer than our locality (as regards 
climatic conditions in the winter period, 
the absence of a snow cover through¬ 
out the first half of the winter and 
the temperature dropping to 33 
below zero Centigrade). The only 
material difference is the longer 
summer period in their native regions, 
owing to the fact that their latitude 
is much lower south than that of our 
locality. Though, on the other hand, 
they are partly subject to fog and 
cloudiness (the number of sunny days 
there is greatly reduced), which almost 
equalizes the longer summer period in 
the home of the Korean peach with 
our relatively short summer. Never¬ 
theless, in our locality the majority of 
first-generation seedlings (owing to 
the late germination of the stones) have 
shoots of summer growth insufficiently 
ripened and, naturally, their tips and 

sometimes the entire shoots suffer from the winter frosts and freeze down to 
the snow line. Such individuals, which suffered in the first winter, should be 
replanted without fail in the spring of the second year, their roots being 
shortened by one-third. Otherwise they will develop during the summer of 
the second year very luxuriant shoots replacing the destroyed parts and then 
bey will agam freeze in the second winter. The individuals which terminate 
thc.r growth earlier have to be singled out. The specimens obtained cannot 

on C comn,r X , ^CP^eSe^, qUUe SUi,ab,e Varie,i0S for cx,ensive P eac h culture 
I ™ T ^ ° Ur par,s ' bccause ,he fruits "ill not have a good 

c"r;; u ; npcn r r , y ia,e - of these >«,•*- 

ties selected for hardiness will have the defect of early blossoming and 

sorhi^But^ali*these°d V f rS f° f !!“ * dcS,r °>' cd *>X morning frosts in late 
spring. But all these defects can be eliminated by one of three methods nr 

>y a rn bi r h °" ° f lh , CSC me,hods simultaneously applied. 

The first and s.mplest method consists in planting large number, of 



Fig. 49. Dwnrf nine y«>ar-old blackthorn 
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stones Iron* several generations of seedlings selected for relative hardiness 
and early maturation of fruits in our locality. The second method, which 
takes less time, consists in altering the constitution of the peach seedlings 
at the earliest stage of their development through the influence of the slock 
(vege la lively), for which purpose the seedling in the first half-year after its 
germination from the seed should be budded upon a slock of our local feebly- 
giowing blackthorn. The third method is that of hybridization, of crossing 
I he peach with the hardy dwarf almond or its hybrid, Posrednik. Lastly, 
a more reliable way is to combine the action of the second and the third 
methods. In this case, by shield budding with still not fully ripened buds 
from half-year-old peach seedlings u|K>n blackthorn, we introduce consider¬ 
able alterations into the constitution of the young and still unstable organism 
through the influence of the stock in the direction of reducing the vegetation 
period. This is okservable even in the fact alone that the buds grafted upon 
blackthorn stocks complete their formation a full week earlier than the 
buds of seedlings grown on their own roots. From the very first year all such 
grafts develop a more squatty growth and complete it much earlier, ns a re¬ 
sult of which the woody tissue matures much more fully and, naturally, be¬ 
comes more hardy to the winter frosts. Then, in the spring, the sap from 
the roots of the stock begins to move much later, with the result that the 
beginning of blossoming is retarded, and the fruits are thereby safeguarded 
from being injured by morning frosts in the spring. All such alterations pro¬ 
vide in their sum the opportunity of obtaining quite sturdy and hardy forms 
close to cultivated peach varieties. * 

At present the production in our parts of hardy hybrid varieties of peaches 
by means of hybridization with old varieties which yield large-sized fruits 
of superior flavour no longer offers any difficulties. 

Mention should be made also of a special variety of dwarf blackthorn, 
two metres in height, suitable for this purpose, which I bred in the course 
of forty years by planting four generations, by training the seedlings and by 
strict selection of specimens for low growth and absence of root shoots. 

As a result of all this the new variety is easily reconciled to the new 
plant community. In general, as regards phytocenosis (plant community) 
it is to l>e presumed that in the vegetable kingdom, with the exception of 
epiphytes, cenosis (community) plays an important role only in the beginning 
of the origin of each species. Later the effect of community presents no 
serious obstacles either for propagation or for the spreading of a species to a 
different locality: otherwise we would not be witnessing the diffusion of 
numerous identical species in various parts of the globe. 

In this case, apparently, the plant should also more easily acquire the 
property of changing from a constitution characteristic of short-dav plants 
to a type characteristic of plants adapted to the longer day in our locality 
and piioloperiodism will not present many difficulties in this respect. 

* This approach towards acclimatization of exotic plants is. firstly, quite new and. 
secondly, fully serves the purpose. 
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SO. Korran peach 

Of (lie numerous species ami gencra of slone plants, so far scarcely more 
man a dozen species have been introduced in our orchard culture: II,e resl 
Mill remain largely in a wild slate in various parts of our vast Inion. 

re ' ,c ' v I shall only mention a small part of the new types I have 
n. oduccd in.o cu .nrc will. varying degree, of success. Vo, if J,! v of Zm 

'hlm mo I liToK Ze i'TT".' aC,i0 " °' l,vl,rUli, “ ,io " '■•lection «o 

; mo V k • ob,a,nc<1 numerous new varieties of good quality ns 
more L'Tl 1C ". l " y "" d 0,r,-c,ive "« s for culture i„ our ore..Is. Further- 
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October 15. In its native haunts in middle Manchuria this species withstands 
frosts of 35 Ik*Iow zero Centigrade in extremely dry snowless winters with 
withering north winds. The Americans usually classified it as belonging to the 
northwest Chinese species, closely related to the peach and known as Amyg- 
tlalus Kansnvnsis ; however, there is an essential difference between these 
species as regards the structure of stones, and also as regards the structure of 
branch growth and of the skin of the fruit. 

It is already three years since I introduced this species in large numbers 
of seedlings into the experiment nursery. 








Fig. 51. Slones of pencil species: 

\ _Tin* prickly cherry Prunus plagiosperma Olio.: B —Prunus Daoitliantr. C— Anujg- 

ilulus Knnstiensis: D —Amygdalut Mao-Tkha-Or : E—Korean Amygtlalus ; F—Peach 

Amygdalus 

2 . There are several varieties closely related to cultivated strains ol 
apricots, from whose seedlings 1 have produced here in Michurinsk as many 
as ten kinds which freely withstand our winter and yield tasty fruits of 
different shapes. Only late spring frosts sometimes interfere with their early 

blossoming. . 

When planting the stones of those peaches and apricots in our pans 
we mnv definitely hope (bv selection of seedlings and artificial shortening ol 
their usually protracted vegetation period) to obtain new varieties suitable 
for our section of the country. At present the work with these P 1 *"'* 
only in selection of later-maturing specimens to avoid ,n J ur > fr °"' ‘ 
spring morning frosts in our locality. And only when we are through with 

its native country. cautious in the choice 

of male 0 ‘pLwnMta «<e *««'■» a ™jdmg the ''^.^^^ 00 .°Vrossin'r'd 

:::,rropia.f u—— 
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3. A species of peach most closely related to European peach varieties 
has. as we now learn, been cultivated in North Korea for a Ion** time. Its 
fruits arc much less covered with down than the fruits of the Manchurian 
hairy peach, Mao-Tkha-Or. 

The place where three forty-year-old trees of this North Korean peach 
have been found 1 is at a distance of fifteen kilometres from the sea. owing 



Fig. 52. Leaf of 
Mao-Tkha-Or 


\ 

Fig. 53. Black apricot (reduced! 
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’ Found during an expedition in 1929 bv X N 
Wh ° “ VM Sn ' hc ci '>- ■' Nikolsk-Ussurlisk (now ° ' "" F * r E * St ‘ 
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part of the* main branches—a feature which, as we know, is not met with in 
any other species and varieties of the peach and its kindred. Further, this 
species possesses a fairly squatty growth (provided the one-year-old seedlings 
are properly trained by (Irving and by pruning of roots) and is more hardy 
than all other species and varieties both of its wild kin and of cultivated 
peaches. 

Only the Mao-Tkha-Or described al>ovc can rival the Korean peach in frost 
resistance. 


Fig. 54. Ando cherry in bloom 


The fruits of the Korean .peach are of an oval shape, 30-40 mm. long, 
25-35 mm. in diameter, and weighing 10 gr. The skin of the rui is o 
light-green colouring with a scarlet tint on the side, and it is a cos 
clown, though considerably thinner than in the Mao-Tkha-Or. The flesh.its 
liver * mm .hick, is juicy, of a Rood flavour, and freelyderon 
the slonc. The latter—will, little knobs and grooves charactonst.c of 
peaches in general—terminates in a sharp thorn. 

4. Further, one more eastern species of black npric ° 

men led with—the Primus dasijcarpa Ehrh. (SeeJ-g^l W par Eos(ern 

5. Considerable interest attaches to other nal, ' es , hi h , 

Territory—-the numerous varieties of the Primus tn flora 

hale lately begun to cultivate for the purpose of hybnd.zahon «rth Curo 

pean plums. 
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C. Another drupe Irom North China, known there under the name of 
Ando, may play a big part in the planting of shelter bells. It is the cherry 
Primus tonientosa Thbtj.. a low shrub, not more than 1.5 m. in height, with 
leaves of a peculiar shape and medium-sized sweet fruits. (Sec Fig. (54).) 

7. Next, the eastern species of what is known as the pricklv cherry Pru- 
nus plagiosperma Olio., a rare and singular type with leaves'like those of 
. ,x,acl1 * " ' ,h flowcrs ol a > c,low colouring and long sharp prickles on the 
twigs, and the stone in the fruit entirely llat. like a button, and marked all 
°' Cr " l,h ,m > knohs - Some of its seedlings are fairly hardy. (See Fig. (55|.) 
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harvesting of the crop. »< reduction of mechanization in the 

<n 9, Las,, . v . various forms (see Fig f5*m ,,r >i, . 

(P r, ,m,, Resseyi Waugh.) and a variation J i P™ *™ 0 ™" , Snml cl "' rr V 
™). The taller, incidentally, scon,, lo n,c nmol' IT'l " L ‘ { "" r '«/><- 

the fruits are small and tasteless. suitable for our region— 

plants of if, c a Far Eastern T^ifory' ° f mUCh inlcrcsl '«> «>s Ilian the 

Hero wo afo?on k fronlc;: o T', 0 Ch .:;";\^ i r | ;X 
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ami branches lo our winter Trosts, as with llie sensitiveness of the fruit buds 
to trosts, from which even our old ordinary varieties of sour cherries, the 
Morcllos, sutler. This weakness is a stumbling block in our work with sweet 
cherries. For example, seedlings selected for hardiness grew up into large 
thirty-vear-old trees with rare and very small yields; finally, in the winter 
of 1028/29 some of them were killed by the frosts. 1 am referring here lo 
seedlings of the pure species. As for hybrids of sweet with sour cherries, 

only those of them are distin¬ 
guished by hardiness which have 
deviated in their constitution 
towards the type of ordinary sour 
cherries, such, for example, as 
Krasa Severa. The hybrids which 
in their habit strongly deviate 
towards the sweet-cherry type 
usually bear an insignificant 
quantity of fruit, because the 
winter frosts injure the fruit 
buds. 

11. Some choice seedlings of the 
rose Virginia chokcchcrry (Pru- 
mis virginiana L.) produce very 
efTective-looking clusters of ruby- 
coloured fruit which attract 
everyone's attention; their flavour 
is much better than that of our 
ordinary bird cherry. The shape 
of the clusters differs greatly 
among the numerous varieties, 
particularly among the hybrids 
with sour cherries, with which I 
have succeeded in crossing them 
I-i«. .»«». Fruits of Hu- American clnrry in order to make their fruit larg- 

rmnus lletseyi er | n size. 

Their trees arc of small stature, from 2 to 3 m. high. They are quite 
hardy to the winter frosts in our locality. This plant may prove to be good 
for shelter belts. Besides, this new type of drupe ( Cerapadus ) is a very un- 
portant component for hybridization and the breeding of new kinds of frut 
trees in Voronezh Region, as well as in more northern regions, not excluding 
Siberia, where, I may mention in passing, even ordinary bird cherries are 


always in large demand. . 

12. There exists also a new variety of my breeding the Kapolina, 

is now being experimented on. 

Anion" the other Korean, Manchurian and Japanese types of stone-fru 
plants we find such as bear fruit of enviable quality but some of them possess 
no hardiness whatever in our region, as, for example, the Kelsey pit • 
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variety Poksua among the Koreans: others, like the Japanese hitler cherry 
(Primus ja/ioiiica Thbg.) or the Japanese apricot (Prunus mume Sieb.) an<l 
Prunus serotina Ehrh., are hardy in our parts; however, their fruit being of 
low quality, they are only fit for hybridization experiments, hut not for cul¬ 
ture in our orchards. 

The same must he said of some wild-growing species of American plums 
and Cherries, and also of the new hybrid varieties of fruit and small-fruil 



mr.jInilZ'T'x »»<■ Hurry 

rig..., --- rfr*„£i? 
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a negligible quanliiy. 5- ll,c> form n ° at all or in 
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sterile. Apparently, because .^.ack S ° 

cause they blossom very early in the sprS '“"I'' 05 - or ' Perhaps, be- 
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That ,s why the various enthusiast* »•. k d lo acl ‘vily. 

type of dwarf blacktho^V^^/^ola ^wh" |°T, more ,he s P eciaI 

10 . pmosa L ) wh,cl » I have produced in 
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lorlv years l»v planting lour generations with slricl selection lor hardiness, 
dwarlishness and absence of root shoots. 

In I lie regions of Central and Northern Russia there has long been felt 
I he need lor Ibis new ideal slock to be used in grafting peaches, apricots and 
delicate plum varieties for culture in dwarfish shapes. This blackthorn is 
propagated by llu* planting of its stones, and it remains constant, without 
changing its pro|>erlics. 


CIIMTIJI w 


ABOUT THE TRUE VALUE OP NEW VARIETIES 


All originators of new plants, both vegetable and grain, and particularly, 
fruit and small fruit, should try to avoid causing public sensations by ad¬ 
vertising the qualities of new varieties, for this is extremely harmful to our 
work, il for no other reason than that it arouses illusory and excessive 
hopes, that are followed by disappointment. On the contrary, in judging the 
merits of new varieties everything possible should be done to employ a 
slricl standardization, i.e., only the truly useful, lirst-class varieties which 
in cultivation yield the best quantitative and qualitative harvests should bo 
released for propagation and distribution: the rest should be rejected. Rut 
here is where the difficulty lies, for if. in culling, we base ourselves oil the 
variety's properties in the conditions of the district where the new varieties 
are being raised, we may reject and destroy many varieties which in other 
localities or on different soil might prove to Ik* excellent, first-rate ones. 

And. vice versa, those that are superior varieties in our parts might hr 
completely worthless in other localities, a point that the originator cannot 


foresee at all. 

Let us take two or three practical examples out of a thousand. I crossed 
the well-known southern Winkler White Cherry variety with the Vladimir¬ 
skaya Rannaya Rozovnyn and obtained a new hybrid cherry variety ex¬ 
celling in size, flavour and colouring, which I named Krasa Severa. I tested 
its cultivation on all the different kinds of soils at my disposal, and the 
result was that the yield from clayey heavy soils was satisfactory, whereas 
that from sandy soils proved to be a poor one. I wrote about it in that light. 
Quite suddenly the journal l>ro<jressfonoye Sailooodstno i Of/ororini chest no 
published an article by the well-known nursery horticulturist. Rcshetmkov ot 
Samara. 1 containing the following statement: . 

“Miclmrin himself floes not know what a treasure he has produced in ie 
Knvazhna (Krasa) Severa variety of cherry. Upon l»eing propagated in our 
parts it turned out. in the first place, that by comparison with other varieties 
of chcrrv this one develops rapidly and begins to bear fruit early, and, sec 
nndlv. its yield is so high, that everyone comes to the nursery 1 ° admire 
these saplings and marvel at their fecundity." Rut that is not all. n 10 ( '■ 
of Omsk, Siberia, this variety splendidly withstands frosts of 3a be o\\ n 


Now iho rilv of Kuibyshev.— Ed. 
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Centigrade, yields an abundant crop, whereas even the pure variety of Vla¬ 
dimirskaya cherry perishes there from the frost without exception. How 
could I foresee such a phenomenon? So that even now, when I have the 
actual facts at hand, I cannot bring myself to write that the sweet cherry 
hybrid is suitable for cultivation in Siberia. 

Here is an example of another kind. 1 have released for sale a new va¬ 
riety bearing outsize fruit which I named the f>00-gram Antonovka, obtained 
from a spoi l deviation (bud variation) of the Moghilvovskaya Antonovka Re- 
lava apple; it has a fine, highly attractive appearance, and ripens in late 
autumn or early winter. Despite inferior storage properties, its fruits are val¬ 
ued for their beauty and flavour much more highly than the ordinary Anlo- 
novkn l>oth in these parts and in districts farther north. Further, we receive 
enthusiastic reports about this variety from localities which claim that in 
their parts its fruits keep fresh until spring. Vet in the town of Voronezh this 
variety is priced chen|>cr on the market than the ordinary Antonovka. It 
appears that the determining factor is what variety the inhabitants of each 
particular locality are accustomed to use in their diet, something the origi¬ 
nator cannot possibly know. 

A third example. Surely, new, excellently flavoured varieties, such as, for 
example, the Kandil-Kitaika variety, a product of mine, should not be reject¬ 
ed merely because they may lack hardiness in the more northern parts of 
the Soviet Union. It is impossible to foresee the northernmost boundaries of 
similar varieties; this requires the data provided by many years of observa¬ 
tion in northern localities and under different conditions. Yet another exam¬ 
ple: the highly productive and valuable variety of pear. Michtirin Reurre 
Zunnaya—another or my products—which ripens in winter storage, yields 
unprecedentedly large harvests in our region. 

Ill the city of Michurinsk (Ukrainskaya Street No. 120). sixty-four ton- 
yenr-ol'l Michurin Beurre Zhirnova trees plnnted on a half-hectare plot cul¬ 
tivated by citizen Davydova in a most primitive fashion, which is almost tan¬ 
tamount to her not lookins after it at all. used to vield Rood crops both qual¬ 
itatively and quantitatively, hut in the winter of 1029 tl.e greater part of 
the orchards was killed by frost. A recent report from citizen N. Dinnov 
living In the Reryozovsky District. Ivanovo Region (GOO km. north of the city 
of Michurinsk) states that in the soil conditions of those parts this varielv is 
hardy one. The same variety grows satisfactorily in the Moscow District 

The same must also he said of the immunity of new plant varieties to dis¬ 
eases general and, i„ particular, to harm from fungus pnra ites an.lTi 

—i^S-*V hi ? d r n 'V Rrra ' —' -H and cUma,:: 

depends to » sirndar d l ' T '"‘ of «»«H*Mu«l varieties also 
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not only cannot he annlied I T , com P ,fle »'«' objective they may he. 
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When- I In- air and soil arc very dry, even in a warm climate, this does 
iml pivvrnl the development of frost resistance in plants, while, on the con¬ 
trary. a damp atmosphere and humid soil in a warm climate make plants 
extremely delicate and prevent them developing frost-hardiness. 

In some cases the training of hybrids at an elevated temperature, but in 
extremely dry air. does not hinder them from developing the property of 
frost resistance, as shown by an example taken from a description of the 
origin ol new species of Mongolian apricots and a new seed-raised apple 
variety called Paradox, that grew in a healed inhabited room where double 
window frames were retained in the summer. For nine years this seedling 
was never once taken out into the open air; nevertheless, after being grafted 
in the garden in the tenth year it excellently withstands all the local frosts 
and hears large fruits of line flavour. Hence, we can hope to obtain species 
which will withstand our climate from plants originating in dry and moun¬ 
tainous regions, though with a warmer climate than ours. In general, it may 
he presumed that considerable dryness of the air and soil, while hindering 
the luxuriant growth of plants, may at the same time serve to give a correla¬ 
tive stimulus to the development in the plants of a relative hardiness to frost. 

It is only on this basis that I recently procured the seeds of a wild species 
of lig tree which grows in a very dry mountainous locality, and I am making 
an attempt to introduce this species of fruiter into cultivation in our locality. 

J'irM puhlhlu'il in 19211 in 
I. V. Michurin. He suit $ «/ //«// a Century 
of Work in Producing Sew Varieties o/ 

Fruit and Small-Fruit Plants 


GENOTYPICAL ALTERATIONS IN INTERGENERIC CROSSES 

Genotypical alterations in the structure of the details of the organism of 
intergeneric hybrids, particularly at the earliest stage of their development, 
are an extremely rare phenomenon in the vegetable kingdom. Therefore, not 
a single more or less graphic and more or less comprehensible photo ol these 
biological facts, which are so highly important to us, could unld lately be 
found in the entire world literature on this subject. 

The absence of data and of any clarity on this question is primarily ex¬ 
plained bv the fact that until quite recently the overwhelming majority ol 
prominent botanists have completely denied the possibility of in eigeneric 


‘"Tn'denying the possibility of intergencric crosses the 0 lK>vc mcntionc<l 
"scientists" have apparently overlooked Ilic fact that il is prtma i > . 
means alone, by means of interspecific an,I intergener.c ^ossbrcedmfi cou lcd 
will, the action of the powerful factors of environmental fi Inc 

forms of plants could spring up in nature in the course of 'ndUon of ^eo 
as a result of which there exist at present such a vast quant,l> of 

abilities of millions of working people in the Land of Soxut.. • 
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ing population, who, under llie direction of the Communist Party of.the 
Soviet Union and its leader. Comrade Stalin, are now building Socialism on 
one-sixth of the earth, has obtained the opportunity of taking a conscious 
attitude to their own life. 

What is of prime importance for us to know at present is that we can al¬ 
ready intervene in the actions of Nature. 

By intelligent intervention we can now greatly accelerate form-building 
of new species and bend their constitution in a direction most useful to man. 

The most urgent task that confronts us today is to find the means by 
which we can more easily and more successfully intervene in Nature's activ¬ 
ities and thereby reveal her “secrets." 

On the basis of experiments and observations in the sixty years of my 
continuous work. I find that the path lies through artificial crossing, through 
hybridization. 

Speaking of hybrids of perennial fruit trees, I consider it necessary in 
the first place to make it generally known lhat my interspecific and inter- 
generic crosses proved successful 'only when effected at the first blossoming 
between such hybrid seedlings as were obtained by crossing plants (both the 
male and female parents), even if of the same species, but remote from each 
other geographically (as regards their native habitat). 

I repeat that interspecific and intergeneric hybridization can only be suc¬ 
cessful at the time of the first blossoming of the tree, and then not of every 
tree, but only of some hybrids, obtained, as my practical work has shown, 
from definite and suitable combinations of parents. 

I he other blossoms of the tree used for this purpose, which in this case 
have not been subjected to artificial crossing, should be destroyed without 
fail, so as to preclude the possibility of their fertilization by the pollen of the 
same species. 


Sometimes, however, an interspecific or intergeneric cross proves unsuc- 
cesslul even when all the above-mentioned conditions arc strictly observed. 
In such cases I resort to the following special method: immediately before the 
ac of fertilization I place on the pistil of the blossom which is'undergoing 
pollination a bit of the stigma from the pistil of the male parent; this helps 

na«m"anH ,° f 5* P ° IICn ,U,>CS on " ,c alic " of the female 

parent and heightens the effectiveness of distant crosses 

is sure'l?° ,Cd lM ? dCS u“* in,crspecir,c ° r intergeneric hybridization 
IS sure to fail if we perform it in the second year of the tree s blossomin'* 

of HiVsame 'species . b, “ in8 “ formed f ™» »'* pollen of planU 


must be planted into a box with n , ,nd of dr >' ,n S- Such seeds 

p!ace. d ,rom ,he **■ «-sho'rrs 
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in this cast* sprouts appear al various intervals, i.e., during the entire 
winter period. When spring comes the seedlings thus obtained are transplanted 
into beds. 

In conclusion I consider it expedient to cite here Tacts, confirmed by pho¬ 
tos. relating to what I have obtained as the result of intergeneric crossing. 
In the particular experiment the female parent was a second-generation seed¬ 
ling of a new hybrid variety which I have descriln-d under the name Antonov- 
ka Shat rannaya (produced by crossing an Anlonovka-Kamcnichka with a 
Reinelle d Orleans). which in the spring of 1932 formed three blossoms for 


» b v a i 3 
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l*ig. I’ari «»l >«■«•« Is ilvrivcd (mm fruit of \cnlliun Aiilonovkn Shu I run* 
miyu l«*r I ili/«*«l l»y a mixliir** of pollen from various species of I roil ami 

lierry pkuits nialiiral \i/e» 


the lirsl time. These blossoms (under conditions of strict castration and iso¬ 
lation) were fertilized with a mixture of pollen from different species of fruit 
and small-fruit plants—sour cherry, plum, pear, Juneberry, mountain ash, 
currant and gooseberry. 

The three fruits obtained from this cross had the usual oval shape of 
medium-sized apples and a pale yellow colouring with dull greyish veins. 
Exact measuring and weighing have shown the following: 

Sire of fruit (average for the three): length 55 mm., diameter 03 mm., 
and weight 83 gr. 

Stem: 24 mm. long, fairly thin, light brown, placed in a broad regular- 
shaped cavity. • 

Core: of small size with open carpels of bulbous form, contain¬ 
ing 10 seeds in each fruit. Altogether there were 31 of them, all without ex¬ 
ception of different peculiar shapes having nothing in common with the usual 
shape of seeds of fruit plants (see Figs. (58 and 59)). 

Flesh: fairly solid, juicy, of an excellent sweet flavour with refreshing 

acidity. 
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The fruit ripened in late autumn. 

As for the tree itself of this seedling which was used as maternal plant, it 
should he said that it is quite hardy to winter frosts and is small and squatty. 
Because ol this the plant may prove a standard variety for training to form 
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chcnko, each of whom lias produced three or four new varieties of plants 
ot Ihird-grade quality, 1 do not know of a single horticulturist work¬ 
ing to produce new varieties on a scale worth mentioning. Therefore, I can¬ 
not explain the difference between my methods and those of other workers in 
the same Held, so tar as the breeding of apple trees and pear trees, cherries, 
plums, apricots, etc., is concerned. As to the methods employed by foreign 
horticulturists, their having been elaborated in the conditions of climate and 
soil entirely different from those of the U.S.S.R., makes them inapplicable in 
our country in most cases. 

Furthermore, as the readers probably know, neither in any of the West 
European countries, nor in America, are there any such institutions at the 
present time, working exclusively on the production of new orchard varie¬ 
ties of fruit trees and small-fruit shrubs. Perhaps some of the readers will not 
agree with my statements. I am not going to dispute such opinions for the 
reason—if lor no other—that many agriculturists in their approach make no 
distinction between annual herbaceous plants and perennial fruit trees. 


Actually there is an immense difference between these plants in the length of 
time during which they are subjected to the action of environmental factors 
that affect the constitution of the newly developing plant organism of every 
new variety. Very great indeed, I repeat, is the difference between the com¬ 
plete life cycle of, say, Mendel's pea and that of any variety ol apple, the 
development of which may continue until the age of twenty or thirty years. 
During this time the entire structure of the hybrid is often changed beyond 
recognition under the prolonged influence of diverse environmental factors, 
with some of its properties vanishing so completely that no trace of them 
is lei t, others developing, and with still others becoming manifest. Besides, 
sport variations displaying properties of some of the grandparents of the 
parental plants likewise occasionally occur. 

Many people are inclined to consider that the difference between my 
methods of rearing the plants and the general rules of horticulture lie*in 
the fact, that, when laying out a nursery, I never use deep turnings of the 
soil, never give the young hybrid plants any fertilizers, plant these hybrids 
very densely, etc. My first answer to these criticisms will be that it is one 
thing to run an orchard with already existing varieties of plants--here there 
can be no denial of the necessity to keep up a high level of culture in . 
ing the plants—and quite a different thing to produce and to rear new 
fruit-plant varieties, and these two filings should never be confu ™* , '“ 
come'to the Spartan regimen of rearing the plants after ^ "ghly 
studied the life of fruit trees and small-fruit shrubs belong.ngWh o the 
" ild species growing in our forests and to the cul " val ^ ' sccon( | is 

orchards. The difference in longev.lv between the m _ 

verv significant. Forest plants live in general four "m« « t long «* 
ed ones and, what is most interesting, the letter the treamcnl the planls are 
given, the shorter becomes their life span. At the firs. W**™' 
main cause of Ibis phenomenon appears lo be the more . p ^ by cul . 
the plant organism os the result of its fruit l»earmg n 
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lure. But is lliat quite so? Don't we sec in our forests wild-growing apple 
trees and pear trees yielding abundant crop every year and living more Ilian 
two hundred years, while in our orchards they barely reach the age of 
fifty? For example, apricots and peaches grown in orchards rarely live over 
fifteen to twenty years, whereas in the forests of Manchuria and the Caucasus 
the same species attain the age of seventy and eighty. Even plantations of 
black currant and blackberry in our orchards get exhausted and have to he 
renewed and transplanted to a fresh site every eight or ten years, while in 
the forests black currant lives and yields abundant crops of large In-rries for 
almost a hundred years, remaining in the same place all the time. On view¬ 
ing this phenomenon from the purely materialistic standpoint, it becomes 
evident that the cause of the shorter life span peculiar to all these coddled 
“bourgeois” of the plant world grown in our orchards is the loss of the capac¬ 
ity for “self-activity" in cultivated plant organisms. This is the result of the 
constant interference of man—lasting for hundreds and thousands of years— 
who provided these plants with ready conditions of comfort thus hoping to 
secure intensified fruit hearing. It is for this very reason that the majority 
of cultivated plants, having lost their property of self-activity can no longer 
do without the care of man. 


Already at the very beginning of my work in horticulture I observed 
that the hybrid seedlings grown on letter soil—such as was fertilized and 
turned over—were by far the inferior in their resistance to all kinds of ad¬ 
verse climatic conditions when compared with the seedlings of the same 
hybrids grown on unfertilized sites with sandy soil; true, among the former 
a greater number deviated in structure towards the cultivated form. During 
the first decade of my work I still had doubts about the necessity of altering 
the regimen in rearing hybrid seedlings in the sense of affording them a belter 
opportunity to develop the capacity for self-activity. I, naturally, supposed 
that any severe treatment in rearing these seedlings despite the culture prop- 
erhes inherited from the parent plants, would result in the appearance of 
wldmgs only, and in their incapability of producing the large-sized fruit of 
cultivated varieties. But fortunately it so happened that a few hybrid secd- 
I.ngs reared under relatively severe conditions gave large fruit of the finest 
q aht> on the sixth year after their germination, whereas all the coddled 
pecunens raised in the best conditions were all destroyed by frost. I was 
therefore compelled to transfer my entire nursery to another site with a 
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obtained in the va.sl majority of which characters peculiar lo our varieties 
proved to he dominant; subsequently these qualities developed, while the 
properties of the foreign varieties failed lo manifest themselves and remained 
in a latent slate. This was due lo the fact that the hybrid seedlings were 
grown under the conditions of soil and climate habitual lo our varieties. Thus, 
for example, although the fruit of hybrid pears had a line taste, they were, 
however, small and ripened in summer. Both these features are peculiar to our 
Russian varieties of pears. In order to avoid the undesirable results of such 
unsuccessful combinations of males. I began using as the hardy components 
for the crosses forms from very distant localities (in this particular case from 
the Far Faslern Territory of the U.S.S.R. and from Manchuria). By fertiliz¬ 
ing these hardy forms with the pollen of the best foreign varieties, I succeed¬ 
ed in attaining an equal participation of both parents in the hereditary trans¬ 
mission o| their properties to the hybrids, since they were now to the same 
extent deprived of the habitual environmental conditions ol their native locali¬ 
ties. Still another important advantage of such hybrids deserves being es¬ 
pecially mentioned. They are all distinguished hv their outstanding capacity 
for adaptation lo environmental conditions of a new locality. So I rear hy¬ 
brid .seedlings without deep turnings of the soil, and without any fertilizers 
until the lirsl ap|H>arance of fruit-buds. Only then do I give them some liquid 
fertilizer and cover the soil right under the young plant with a layer of fresh 
manure to obtain belter-formed ami larger-sized fruit. The layer of manure 
also allords some protection against over-drying of the soil. I plant the seed¬ 
lings rather densely. After the lirsl three-four years of hearing, when the 
new variety has already fully attained stability, some cuttings are taken 
from the mother-tree for the propagation of the new varieties by grafting 


on stock. If some defects in the hybrid's qualities are revealed after the onset 
of hearing, at times, although by no means in every case, some of these de¬ 
fects can he either partially or entirely removed by the expedient choice of 
various kinds of slocks or even partly by grafting as mentors cuttings taken 
from some other varieties. As for the origin of new species of plants, they 
appear rather rarely as a result of intergeneric, sometimes also of interspecific, 
hybridization. Similar phenomena arise by mutations, as well. 

Some of the excursionists visiting our institution—their number rcac «cs 
live thousand every year—at times ask me such questions: "Why d nec- 
cssarv to produce new and improved varieties, when we have plenty o our 
old varieties?" I have to repeat to such naive iwrsons what I nave wri e 
time ami again as tar back as forty years ago in many of my “r-ne'es: in na- 
■ ure the forms of lire are not frozen and fixed; life .s incessantly moving 
and continuously changing, and all living creatures that for some reason 
have come to a standstill in their development are inevitably doomed 
extinction. Much of what seemed of old lo be the best in is pir «c 
juslment to conditions of lire that prevailed in the past, nowadays proses 
lo he unlit and must he replaced. The same holds true will, respect 
„m varieties of fruit plants, most of which in the old days when labour 
used to he gratuitous or cheap, were more or less suitable tor commercial 



SOME PROBLEMS OI-* METHOD 


cullivalion; in our days they are not only unworthy of licing cultivated, hut 
are a pernicious litter contaminating our orchards. Moreover, many of our old 
varieties have already lost their fine qualities or. as they sav •‘degenerated" 
and must give place to young new varieties. 

I shall conclude this article by saying that the work of qualitatively im¬ 
proving fruit-plant varieties is of colossal importance for the future life of 
all mankind. That is why this activity must he unceasingly promoted and 
the necessity of working in this field must Ik* impressed by all means into 
the minds of the entire population of the Soviet Union. 

CHOOSING COMBINATIONS OF PARENTAL 
PAIRS OF PLANTS 

I he following conditions should lie observed when combinations of par¬ 
ental pairs of components are chosen for crossing fruit trees: 

1. For the role or maternal plant preference should he given to own- 
rooted specimens, not to ones grafted on to stocks <>r wild varieties. 

“• M»lernnl plants should be chosen from among local frost-hardy 
strains, even if half-cultivated, or they should he taken from geographically 
distant localities hut with similar severe climatic conditions (I must note 
11,01 /he latter combinations yield the Iks! results). Hybrids obtained as the 
result of such crossings become letter and more quickly adapted to the con¬ 
ditions ol the external environment or the new locality. 1 
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resist pests, are early fruiters ami abundant bearers. The task is, indeed, a 
very difficult one. particularly when we consider that fruit growers lack a 
firm base on which to rely in this matter. Let us examine in detail, and in 
their order, the principles ami observations pertaining to this question. 

We shall see, first of all. that seedlings of one group of apple-tree va¬ 
rieties do not begin to bear fruit before seven or eight years, while some of 
the same group, actually the best, 1 begin still later, only after fifteen to twen¬ 
ty years. All the ingenious contrivances for accelerating the onset of fruit¬ 
ing, far from being of any avail, cause nothing but harm when applied by 
ignoramuses posing as experts in this field, as they divert young breeders 
from the right path. 

For example, to accelerate the ousel of fruiting they graft cuttings of a 
young seedling onto the crown of an adult tree; they naively point to the 
work of Burbank as an example of this method, without themselves having 
tested it, and without taking any account whatever of either California’s sub¬ 
tropical climate or of exactly what results were obtained by Burbank from 
grafting the young seedlings onto the crown. 

One feels ashamed of such theoreticians as, for example, the late Zhega- 
lov, and hundreds of other compilers who declare and affirm that Michurin 
had no grounds whatever for rejecting this method of accelerating the initia¬ 
tion of fruiting. If that were so, Michurin would long ago, in the course of 
his sixty years of uninterrupted labours, have convinced himself of the 
utility of applying this method. Even now. however, he asserts that this meth¬ 
od will bring the breeder engaged in hybridization nothing but harm. And 
this is so if only for the fact that the influence exerted by the work of the 
leaf system of the entire crown and of the entire root system of the stock, 
on the extremely small part of the young seedling's grafted cutting always 
changes its structure and. what is more, in a negative direction. But that is 
not all. Are these ignoramuses aware that the overwhelming majority of hy¬ 
brid seedlings have, in the first year of their growth, the structure almost of 
the wild species, and that only in the following years do they gradually 
change in the direction of the cultivated stale, acquiring a completely culti¬ 
vated form only when they are fully mature. But even in this case the fruits 
of the first year of fruiting are imperfect both as regards flavour am ex¬ 
ternal qualities, i.e., size and colour; they improve only gradually, clur g 
the first few years of fruiting. In proof of this we have a whole ™ . 
photographs of the fruits of new varieties taken during their irs 


These changes in the development of all parts of the- Inbnd s or anism 
lake place only un.lcr the in..,.once of .he work both of -UJ" • «<" ° f £ 
own root systems. When .he eut.inR of a young hybnd « 8«ned 'ante the 
crown of an adult Ircc of totally different structure m ****£•*£ 
inevitably he subject to the influence, and part.cularly slronR influence 


i And. on the contrary 
wild species, and hence arc unfit for cultivation. 


the earliest .0 bear fruit are hybrids that ineline toward the 
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that, of (lie adult stock tree which possesses quantitatively su|>erior leaf and 
root systems. And the culling of the young hybrid, transferred and grafted 
while its organism is only in the initial process of formation, is naturally 
bound to change, and inevitably docs change, its structure as a result of the 
influence of the stock. Thus, in the first place, the development of the hy¬ 
brid's structure towards the cultivated type stops at the point it reached 
when the cutting was taken from the young hybrid seedling, 1 and, in the 
second place, its structure will change further as a result of the strong in¬ 
fluence exerted by the work of the entire leaf and root system of the adult 
slock, i.e., a vegetative hybrid will Ik* obtained whose parents were three va¬ 
rieties. As a result, fruits are obtained of incomparably worse quality Ilian 
those home by the seedling itself. 

Not to believe these indisputable arguments and, what is more, to refute 
facts without personally verifying them in practice is an act almost border¬ 
ing on sabotage. Let opponents who have not themselves produced a sin¬ 
gle new variety show a practical example confirming their assertion, or. if 
they have none of their own, let them examine in our nursery several adult 
trees grafted with cuttings of young hybrid seedlings, and then they will see 
the result of such labours. 


I have obtamed a somewhat letter result in my work on accelerating 
the nitiation ot bearing in hybrid seedlings by bud grafting them on dwarf 
stocks; this was particularly evident in grafting pears on quince. Here, at 
-sometimes.,he influence or the slock did nol worsen the quality of (lie 
tiuits ot the grafted hybrid seedling. 

co " si 1 dcral,l >' » c «leralin B the onset of hearing in a seedling has 
also heen obtained by applying the mentor method, i.e., by whipgrafting to its 
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11 lose varieties already bear fruit. Pippin Shafranny, the new variety which 
in the lirsl hearing year Imre fruit on a young sprout of that year's growth 
belongs, in pari, to this category. In the following years fruit buds were 
also formed on the wood of the previous year. This variety is notable to this 
day for its abundant yield year in and year out. An analogous properly is 
also met with in the Shafran-Kilaika (see Fig. fttO|), a new variety bred by 



Fig. 00. Devvlopinrnl of a fruit hud of Sliafrnn-KIluika: 

_.(i tow Hi shoot with two-year-oli I woo<l: It— fruit hud formed on oiiryonr- 

old wood: C—fruit set on one-year-old wood: /)—growth shoot in spring 
muiu- year formed from fruit hud alongside fruit: E— blossoming ol upper 

part of this young shoot 


me. From ll.is variety's frr.il bud. marked with the letter It af»eJI hi b os 
sominK and Hie formation of the fruits C. there appears next to th, f l. •> 
new sprout I) on which blossoms E develop anew, an,I frrnts are formed for 

1 YVe find this property to a still more considerable degree in the C.ohlrn 
Delicious apple tree, a chance growth from a see.l in West'.'TTi^tcmal 
Iiv selecting such and similar varieties to serve as l> j ■ (I . 

parents and crossing one with the other we can select from 
lings specimens willi Ihe most strongly developed properly or . . 
in varieties that can vield Truit on two-vear-old grafts. 

This is the only method by which we will fulfil that very worthy task. 

‘•To breed early- and abundantly-bearing varieties. 
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To fulfil this task seeds of llie original fruits of Golden Delicious apples 
brought from America by Academician N. I. Vavilov were planted in the 
spring of 1933. A hundred seedlings were obtained possessing identical habit 
both as to form of leaves and their petioles and as to form of sprouts and 
the buds on I hem, which proves that here selling, i.e., self-fertilization, took 
piace Further observations will show whether this assumption is correct or 
not. I his is particularly important 



l ie. 01. One-year-old needling of Golden 
Delicious apple i., loose, rich soil 


Fig. 02. Onc-ycar-old seedling of Golden 
Delirious apple in poor, dry soil 
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PROOF THAT THE STOCK INFLUENCES 
THE (.RAFTED VARIETY 

In 1888. a hybrid was obtained from the seed of a Vladimirskaya Ranna- 
va sour cherry which had been fertilized with a Winkler White Cherry. In 
I8t)l the hybrid produced its first fruits, which were of a uniformly white 
colour, but for a scarcely noticeable pink hue on the side turned to the light. 
In 181)2 and 1893 the fruits were altogether white. In 1893 I proceeded to 
hud this variety on seedlings of the common reel sour cherry, for which pur¬ 
pose all the shoots on the tree were removed for cuttings in July. In the 
middle ot August the tree began to produce a second growth, and in Novem¬ 
ber while in full sap it was caught by 10 of frost, which caused it to perish. 
In 1897 all the bud grafts began to bear, hut the fruits were all of a uniform 
pink colour. 

Subsequently, when further propagation was performed by bud grafting 
Irom cuttings, this time taken from the first grafted individuals, the bud 
grafts on reaching maturity, produced fruits of an even darker colour and in¬ 
creased the height of the tree. This change of colour was obviously due to 
the influence of the stock ol the red sour cherry. 

Another graphic example was the process, described below, of producing 
a hybrid of the attar rose, the flowers of which, again owing to the influence 
of the slock, lost their yellow colour. 

FORCEFUL INFLUENCE OF QUINCE STOCKS 
ON YOUNG HYBRID PEAR SEEDLINGS 
As is commonly known, some cultivated pear varieties develop splendidly 
when grafted on quince, yielding fruits of even better quality than on pear 
slocks, while the stature of the tree is considerably lower on quince. 

This is due principally to the influence of the quince slock with its weakly 
developed root system, whose natural rate and limit of growth are far lower 
than those of the pear. The stock cannot absorb all the substances elaborated 
by the luxuriantly developing scion, and they accumulate in the latter, chiefly 
in the form of carbohydrates (for the most part sugars and starch), ‘‘crowd¬ 
ing tighter” into the fruits, which as a result grow better and are sweeter on 
dwarfed trees. Rut even though quince is the very best, unexcelled stock for 
pears, yet such a distant stock (belonging not only to a different species, but 
to a different genus, though some botanists mistakenly class it in the 
same genus, as Pyrus Cydonia L.) cannot supply the place of the pears 
own roots, and pears grafted on quince seem to "feel" the poisoning with 
alien saps and bear fruit with great intensity until they finally perish. Such 
pears perish nearly ten times sooner than own-rooted trees; the latter live to 
about 200 years, while those grafted on quince have a life span of only 
some 20-25 years. 1 It has to be said that the number of pear varieties which 
1 The grafting operation itself, even if onto pear seedlings, and even if carried out to 
perfection, usually reduces the scion's length of life by more than half, as it is too great 
a shock for the organism. 
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grow effectively and fruit better on quince is not as large as is usually be¬ 
lieved . 1 Most varieties of pears have an “antipathy” to quince. These varie¬ 
ties do not thrive on quince—they either cannot grow on it at all, or if their 
buds or cuttings do take on it, they develop poorly, are sickly and perish 
before Jong. However, the majority of these “antipathetic” varieties can be 
made to grow on quince by means of intermediate grafting. This is done by 
lirst grafting on the quince a variety that does thrive on it (a ‘•sympathetic'* 
type), and it is onto the stem produced by this type that the “antipathetic” 
variety is then grafted. And alien as the quince organism is to the pear, fac¬ 
tors in favour of using it as stock are that the fruits of pear on quince 
are frequently improved and that a greater percentage of the energy and sap 
goes for fruiting than for vegetative growth. 

It is known, further, that an organism accustoms and adapts itself l«» 
environmental changes very much more easily at an earlier age. before it is 
completely formed. As far as I was able to study the |>oinl in my practical 
work, 11 mt-planl hybrids at an early age are particularly plastic and susceptible 
to change, and adapt themselves with remarkable ease to the various exter¬ 
nal conditions of their environment and to symbiosis with other species when 
Kiallcd. n grails ol pear on quince, this is also to be observed. And if. let us 
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Some interesting points are revealed here. 1’ropagatiug hybrids at an carn¬ 
age by grafting them on quince 1 for the most part greatly injures their prop¬ 
erties. This is readily discernible even lo the eye, by the outward appearance 
of the year-old growth. Il is also partially indicated bv the figures I have 
quoted, which show that in Ihc largest group of varieties in this experiment, 
Hie one-year-old shoots are thinner than in the original plant (and thickness 
of shoot ends is one of the major characteristics of “culture,' it is connected 
with the valuable properties of a variety). Evidently we see manifested here 
I he vegetative influence of the slock upon the young organism of the hybrid, 
which is still far from having developed the stability possessed by an adult, 
fully established variety. Only a very few of the pear types exhibited a devia¬ 
tion for the better: in Ihc overwhelming majority of cases, the quince seed¬ 
lings .proved unsatisfactory mentors. The influence of the quince stock also 
manifests itself very differently in ditrerent varieties as regards various details 
of outward appearance. Besides the thickness of the shoots, the degree and 
sharpness of the serration of the leaf margins becomes greater or less, and so 
does the pubescence on the leaf blades, the thickness ol the blades, the density 
of venation, the size and roundness of the buds, the length of the petioles, etc. 

In succeeding years, as the growth from the buds develops further, there 
may be certain changes, though most probably they will be slight. The 
matter is also complicated somewhat because, as 1 have observed, the adapta¬ 
tion of plants lo symbiosis requires a certain period of time, the length of 
which depends in no small measure on external conditions loo. Things like 
injuries of various kinds, affliction with fungous diseases, etc., not only re¬ 
tard the development of plants, sap their vitality and lend to make them run 
wild, but also hinder such “adaptation.” 

Among the one-year-old bud growths we are examining, none proved to 
have a particularly dwarfed, squat habit or sufficiently thick shoot ends. The 
reason is principally that, as mentioned above, the stock was not a layer- 
propagated, but seed-grown quince—seedlings, which on account of their 
youth could not exercise as strong an influence as is usually exercised by an 
adult organism or parts of it. as. for example, layers or cuttings. 

In passing 1 must remark that more dwarfed and hardier types of 
quince itself should be bred by hybridization and selection. That is qu e 
possible, as proved, for example, by the Severnaya quince^bred by mysell 
a choice hybrid seedling obtained by crossing the wild Caucasic ^ 

Mow.,a Mill. Will, the Sarepta quince Cy,Ionia vulgaris Pen. Tl • 

quince is more resistant lo frost and evidently to dry so,Moo an s pa 
ticularly inter,-Min, because it can be propagated much mom «■>> " « 
•my other quince variety by planting cuttings straight in g 
spring or even in early autumn.* 

• To say nothing of grafting then* on wilding*, which in most cases hopelessly corrupts 

Ihc young variety’s properties. . . " onr iy ago 1 •» 

? Evidently, this is due largely lo U«c f:.n election loo exerted its 

vegetative propagation by cullirgs; and In-s.dcs force of Habit, se.ee 
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Then we must lake into acconnl llial, suited as is llic <|iiincc —Cydonin 
pyriformis Kirchn .—lo serve* as slock for pears, il is nearly as well suited, in 
Hie form Cydonia maliformis Mill., in serve as a dwarf slock for apples: 
particularly if we begin lo graft new hybrid apple varieties onto il while 
I bey are slill young and each year make new bud grafts from the shools put 
oul by bud grafts of the year before. Accustoming apples gradually lo sym¬ 
biosis with quince, we shall in Ihe end evolve new apple varieties capable of 
growing well on a quince stock. 

Further, an experiment has also been undertaken in producing dwarf ap¬ 
ples and pears by using as stock the Juneberrv Amclanchicr milf,oris Mocnch. 

In addition, the experiment has been made of budding young hybrid pear 
and apple seedlings on seedlings of Sorbus mclanocar/ia NeynhoM X .V. aitcu- 
liana L., which have a bushlike form of growth no taller Ilian two metres. 

And, lastly, we have obtained a new northern Paradise variety of un¬ 
doubted complete hardiness; it was bred by crossing Pyrns Mains imradisiacn 
L with the low-growing Pyrns pruni folia IV. 

Experiments in grafting cultivated apple varieties on this stock have 
yielded quite acceptable results. 


PHOTOPKUIODISM 

Pholoperiodism is a powerful factor in advancing the cultivation of suh- 
tiopical species of perennial fruit trees northward. 

Only in 1930 after the publication of Ihe work of (iarner and Allard on 
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ginning willi Ihe moment of the hybrid shoot's germination. This may be 
quite feasible, beciuisc all hybrid seedlings, and especially hybrids, the habi¬ 
tat ol whose parents, i. e., father and mother, were geographically far apart, 
at the time of their development from the seed and in the earliest period of 
their life possess the faculty of vigorously adapting themselves to environ¬ 
mental conditions, and correspondingly build up a constitution adapted to 
the shorter vegetative period. This latter property is fairly satisfactorily re¬ 
tained later if propagation is performed vegetatively, by graftage or layerage, 
but is not fully transmitted it propagation is performed sexually (from seed). 

Example: A hybrid peach seedling fertilized with pollen from Posrednik 
I Annpidalus nana monyolica X Pr. Dauitliuna Franch.), when the day was 
Nhorlened to twelve hours, shortened its vegetation period by a whole month. 


INFLUENCE OF ECOLOGICAL FACTORS 
ON THE DEVELOPING STRUCTURE 
OF ONE-YEAR-OLD HYBRIDS 


In certain unfavourable years in respect to the sum-total of harmful en¬ 
vironmental factors which (because of insufficient study of the nature of 
many of them) still cannot be eliminated, or changed, or ameliorated, the 
constitution of that year's seedlings of fruit plants irresistibly deviates to¬ 
wards the wild forms, or rather, towards various defects as regards culture 
qualities. In such years the work of the hybridizer on some species of plants 
is entirely wasted. Not only do the seedlings run wild; sometimes they all 
fail to grow and remain in a dwarfed condition, with only three to five 
leaves, throughout Ihe vegetation period of that year and the years follow¬ 
ing. Furthermore, favourable years for development occur very rarely with 
hybrids of certain species of fruit trees. For example, crosses of the moun¬ 
tain ash with pear and apple did not yield successful results for seven years 
in succession, and only in the eighth year did the crossings succeed every 
one of them—and yielded hybrid seedlings fully lilted for healthy develop¬ 
ment and growth. 


ATTEMPTS TO ACCELERATE THE ONSET 
OF BEARING IN HYBRID SEEDLINGS OF FRUIT TREES 

In the beginning of the third part of this book,' and many times earlier, 
I have referred to the erroneous method of attempting to accelerate bearing 
in hybrid seedlings by grafting them as cuttings onto the crowns of adult tree 

One is positively astonished at the persistence of this view. It springs from 
ignorance of the most elementary truths of biology, one of which .s that the 
leaves of every plant transform the raw material supplied 1»> ic 

. Til. reference here is .0 f. V. Michnrin’s R',uU, o, Sixly Year,- Work, published in 
1034 ,— r.ri 
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tcin into that particular composition from which the structure of the. given 
plant is built up. 

Take, tor example, the origin of the Kandil-Kitaika apple, the hybrid 
seedlings of which proved to be insufficiently resistant to frost. In order to 
enhance hardiness, a cutting of a two-year-old hybrid was grafted onto the 
crown of the mother plant—a cultivated Kitaika which was already bearing. 
The result was that the graft began to bear fruit several years later, i.e., at 
the same time as the hybrid growing on its own roots. Furthermore, the fruits 
on the graft were no larger than those or the ordinary Kitaika. Only in the 
course 0 r lime, as the branches of the Kitaika were partly removed every 
year, consequently reducing the influence of the work of its leaves, and as 
the leaf system of the graft itself increased, did the fruits on the graft grad¬ 
ually grow in dimensions and in the end assumed the form and size of 
Si naps generally. 

There have been any number of such hybrids in my many years' prac¬ 
tice, and every lime the results observed were the same. Never was the be¬ 
ginning of bearing accelerated; on the contrary, it was delayed, and. in tin- 
second place, a substantial deterioration of the quality of the fruits was ob¬ 
served, m spite ol the fact that cultivated, not wild varieties of trees wen- 
taken as the stock. 


It will thus be clearly seen Troiii what has been said bow utterly futile 

of w).ir!'°.n, Kraf M g T U,,BS ° r > oun « ««*■* hybrids. Iho constitution 
of which i* still incapable of con Ion, ling will, the influence of Iho loaf crown 

of .1,0 Stock lut, « should Ik. remarked, if wo do no, allow the influence of 

from n ° f ,C ' OC , k lo ''"■‘•‘“I’ '>>• "moving all the ungraflcd' branches 
from the crown of the stock, leaving only the stem for a cleft graft for 

hran,'h C ' 7, ° nC ''I"*” 8 “ 8raric<1 ' 1 »" « "‘any as possible on flic main 

ent and ih * '* ".."T'""V' 8 "' -S 5n Vmg. the picture will be din er- 

out and the results better. Nevertheless, a grafted l.vbrid varictv when on 

f:,r ■»-*•. . —--in' 

bf J' ,i r S J? C !!'°, d ° f J en hns '° lK ‘ resor,cd '» "hen the structure of the hv 

owing to the poor development of the root system. ' R C,,Im 

Ihe new variety completely lost their yellow ml f * lock ,he n ° wor * of 

pened with the Krasa Severa eLr^ Sam< * « hi "« 1»P- 


,n—“ “„sr »• 

as a result of which, II,e firs, winter frosf strikes m am ° m " of 

“ ' ,im ' ,hc >‘ - ntte .1 with su" n V" C S ' Cn ' ° f S, ° fk 
° l >r °cess. and Ihe slock completely perishes. ' havc " ol >' el *"»noRe<l 
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APPEARANCE OF GYNANDROMORPH1SM IN A CROSS 
BETWEEN A PEACH {PRUNUS PERSIC A SIEB. 

ET ZUCC.) WITH THE ALMONI) POSREDNIK 
[AMYflDALFS XAXA MOXGOLICA X PRUNUS 
IJ AVI 1)1 AX A FRAXCH) 

In I93I Mowers of the Iron Kanzler peach were pollinated with the pollen 
°l Jl 1’osrctlnik almond. The fruit that set was of an extremely original 
form: Hall of the pericarp was, both in size and in flavour of the flesh, 
identical with the peach: the other half was half the size of the former and 
resembled in everything an almond; the flesh was of a bitterish flavour, like 
the almond. 

When the Iruil. after it had been removed from the tree, was opened, the 
walls of the stone inside proved to Ik* divided into several pails, and at a 
slight touch it broke up into those parts, as may he distinctly seen on the 
coloured plate. 

Inside the stone there was a healthy and well-filled kernel. It was imme¬ 
diately planted into a flower pot, where it germinated under the constant 
application of ionization and pholo|M*riodi.sm of a 12-hour day. In the spring 
ol the next year. 1932. the seedling was planted together with the clod of 
earth into a bed in the ground. 

As in 1932. photoperiodism continued to be applied to the hybrid seedling 
in 1933 and 1934. and as a result its vegetation period of growth was reduced 
by a whole month. 

The seedling stood well the winters of 1932/33 and 1933/34. and is still 
developing quite normally. We are looking forward with great interest to the 
first fruiting of this hybrid seedling. 

THE DANGER TO OUR HORTICULTURE 
FROM IMPORTING AMERICAN PLANTS 

It is generally known that the ordinary European varieties of apples, 
pears, plums and cherries are not cultivated in Japan, due to its unsuitable 
insular climatic conditions. Even the local Japanese varieties of these plants 
yield fruits of very poor flavour there. Moreover, the country teems with 
countless varieties of parasitic fungi, the result, apparently, of the constant 
violent motion or the moist surrounding air. These parasites have recently 
made their way to our Far Eastern Territory, where we are beginning to 
observe tile rapid spread of the disease afflicting fruit plants known as tire- 
blight (caused by the fungus Bacillus amylouorus and Xamonia pyrivorclla 
Morzum ). As for llu* United Stales of America, it has long been so overrun 
with all kinds of parasitic fungi and various other plant pests that our horti¬ 
culture is really being endangered bv the import of plant varieties an see s 
horn America.Wc risk contaminating our orchards with many pests, as in 
lh<> case of mildew [Sphucrolhcca Mors-none) which affected all our goose- 



by a pnllpri of the almond Posrednik 
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berry varieties; as a matter of Tact, firchlight has already made its appearance 
in several orchards. It is also in place to recall the Tact of phylloxera having 
been imported into Europe from America. Besides, most American fruit 
varieties, especially the stone fruits, are unsuitable for our orchards, if only 
for the reason that although they grow and blossom profusely under oili- 
climatic conditions, yet they either altogether fail to set fruit, or if they do 
so occasionally, the fruits are small and have a tasteless pulp. 

In a word, the importation from America and, particularly from Japan, 
of live plants and of seeds that have not Ik*cii disinfected should he prohibited 
in view of the danger of introducing infection. Unfortunately, however, this 
measure will only enable us partially to prevent this plant scourge being 
transmitted to our orchards. However strict the quarantine we introduce, this 
Japanese poison will be carried over to us, if not through the medium of 
plants, then of the various other articles which we import from America and 
Japan. 


MEANS OF SHORTENING THE VEGETATIVE PERIOD 
OF NEW PLANT VARIETIES 

The ten new hybrid varieties of hardy grape—which stand the winter 
without any artificial protection—that I have produced in late years make 
it possible to extend the zone of cultivation of the grape another live hundred 
kilometres northward. 

Besides winter-hardiness, what is needed of the grape lor the advancement 
of its cultivation northward is later flowering, because of the spring morning 
Irosts, and earlier ripening of the fruit, because of the early autumn frosts. 
All this together presents a difficult problem, naindv. how to shorten the 
vegetative period of the grape. 

Already in the 1900‘s, when working on hybrid varieties of yellow cigarette 
tobacco, the Kommunarka early-ripening melon and hardy grape seedlings— 

IO „ bC pr ? du< * d in lhosc was agreeably surprised, when 

ectmg seedlings that completed their vegetative development earlier than 

latnr h' H ‘ * hal S ° mc of lhc scedlln R* ,hj '« •*«<> Germinated from seed 

plete Iheir^rnwi'l nalne ^*"‘ »**inning of July, managed to com- 

r. iWAt; 75 .r".. """ 

* ™“ dc a no,c of ‘W* owrked. mul al ll.c same lime rallicr paradoxical 

course, could only be evTd.iT , ^ placos of This, of 

lually remote places of origin are alwav-Tfarn* hybr ' ds ° f parcn,s of ™«- 

of their properties under Ihe influence of the 1°" SUS " P ‘ ib 1 le lo nl,era,ion 

nee ol ,he environment than are simple 
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seedlings or hybrids from parents whose birthplaces were not far apart. 

It is more difficult to find convincing reasons for the acceleration of the 
vegetative |H*riod in seedlings that germinate late from the seed. An exception, 
perhaps, is the hypothesis that the higher temperature in July, as compared 
with May. has an influence in accelerating cellulose-formation in the shoots. 
Hut is this so? We know that in our parts shoots from later plantings usually 
result in plants which mature late, or which are still completely immature 
by the autumn. Moreover, everyone is familiar with the influence of equal 
quantities of heat on northern and southern plants: to equal amounts of heal 
northern plants react far more quickly than southern, a fact which was noted 
already in the seventies of Hie last century by A. l)e Candolle. This phenom¬ 
enon is very natural and does not need experimental verification—it has 
nothing to do with our problem. What we are speaking of now is the faster 
rate of cellulose formation in late. July, shoots under the influence ot a 
greater sum-total of heat, as compared with that of earlier. May, shoots, 
resulting in the latter case in a slower rate of growth. Well, this accelerated 
building of the organism in the very earliest stage of development ol 
hybrids obtained from parent plants of mutually remote places ol origin, 
sometimes becomes fixed and remains unaltered throughout the subsequen 
life of the plants. In Ibis way varieties of plants are obtained with » 
shorter vege tative period, a feature or extreme importance for the northward 
advancement of the cultivation of southern species, e. «.. grape, apricot. 

|,,U l!ct us'lrv to analyse the problem by successively exandning 'he wl.ole 
life cvclc of a plant. beginning with the earliest stages ol ,1s dc olopmonb 
Let us star, with the sect an.l consider what it represents. 1 * n»os esMntln 

part is the embryo of the see.. which harbours w.lhm » ^ 

a multitude of properties hereditarily transmuted to Imr • ffspr « 
parents and tl.cir forebears, and. secondly, the -cotyledon* winch cons,si 
of slock of nourishing substances needed for the intUa . 

the shoo, an,I its radicle. The composition of tins rtock » '.'«• ™ »>'» *| 

factor, as is shown by the experiment of removmg the cotyledons 

izzxszi r « 

10 develop, mo,.- less undergo al,or ;‘' rrM ,„ prop erlics not pos- 

intcrnclion of others, absolutely new | P cnsp )t js because of this 

sessed by the parents, as can he seen ,n 8 strongly in the early 

process that mutational deviations are mamfe feebly in lhe later 

period of development of the plan. rid seedlings .hat 

stages. Shortening of .he a”oneof these mutational 

germinated late from the seed must he re„or 

deviations. 
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Further work in this direction will show whether this is so or not. 
The essentially important thing lor us is that this phenomenon provides a 
base for the creation of many species of plants with a shortened vegetalive 
period. The absence of such species of plants in the past made it impossible 
to introduce for commercial cultivation in the central regions and the north 
of Russia many southern plants with a long vegetative period. One of these 
southern plants is the grape. The new. precocious varieties of grape do not 
suffer from the winter frosts, it is true, J>ut late spring morning frosts may 
kill their blossoms, and, moreover, the early frosts, which in the northerly 
regions sometimes occur at the end of August, likewise do not spare the 
fruit of the grape. What we need are hardy varieties which begin to vegetate 
late, to blossom late, and to ripen early. 

For the solution of this problem wo, in our nursery, have planted lor 
the spring and summer of 1935 seeds of new varieties of hardy grape which 
needs no protection against winter frosts and which ripens early. These seeds 
were taken from the first fruits of the new varieties, which were completely 
isolated from the chance pollen of any latc-ri|>ening cultivated varieties. 
Seedlings obtained from the seeds of a new variety of plant at the time of 
its first bearing are most amenable to alteration. The last two conditions are 
of immense importance. The shoots from such seeds should he pricked out 
irom the boxes and planted in the beds in rows in strict succession as they 
germinate, thus artificially helping to lengthen the period between the earlv 
ones and late ones. In the autumn, selection should be made by picking out the 
seedlings wood formation along the vines of which has reached the greatest 
height The results ol the experiment should then he assessed. In this wav 
we shall obtain already in this first generation a sufficient deviation towards 
aler beginning or growth in the spring and earlier termination of growth 
in the autumn. * 


Ihl n" r " ,er " ,0rC „ ,, ° l b “ '<-n»i..alc growll, tiliciallv 

n n“pu J ofZv^ ( K,,,,,,,,K Wi "‘ A,,R " M 251 ^ 

When fleeting one-and Iwo-yenr-old hybrid and simple seedlings accord- 
" should be borne in mind that in the case of the crape as of 
all species of plants at a young age in general, the constitution of all i. iris 

ZZm'XSzz . .. ^ « 

This deviation is one of the manifestations of the so-called hi., 


* . . 

according to sturdiness of development thh-L, Sl '°" I<l be madl ’ 

and largeness of the leaf laminae and'alsl of c, U ' ne ' h " f ,he vi " cs ' 
hardiness and immunity to disea, Z 
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first hearing, selection should Ik- made according lo yield and the taste and 
external qualities of the fruits. 

When .selecting seedlings it should be remembered that not only in some 
hybrids, but also in pure species of grope, sometimes as many as sixty per 
cent ol the seedlings develop into staminatc plants. Such seedlings should he 
destroyed, since they cannot bear fruit. 


C.OVKMXfi Till-: SOIL I'NDKK PLANTS 

1 have long observed that if the soil under plants, after having been 
thoroughly loosened, is covered in spring and summer, and especially in dry 
years, with leaves, straw, moss or other, more compact, material, the 
plants develop nearly twice as Iasi and heller Ilian those where the soil is 
not covered. All this has been fully confirmed by recent work of foreign 
horlicullurisls. 

In North America, for example, good results are being obtained l»v covering 
the soil with thin cardboard impregnated with asphalt, which they call 
thermogen. Large apertures are made in the Ihermogen at considerable 
distances from one another to permit free access of air and rain water, as 
well as apertures Tor the plants. Soil of crumbly structure facilitates penetra¬ 
tion of air. thus promoting the bacteriological processes which enrich the 
soil with various nutritious substances. When the soil is covered, these 
processes proceed more intensely: moreover, moisture is belter preserved, the 
soil does not get so healed from the sun s rays, and is protected from sharp 
falls of temperature. 


SELECTION OK HYBRID SEEDLINGS 

Seh-ctio. .seedlings lor hard si,....1.1 no. Ik- made from o'.e-ycar-dd 

individuals, .sine- a. .Ids age growth development *pend. on * 

germination of II..- seed. which may sometimes Ik- half a moult or '"° c ' 
than tl.< initiation of growth in adult plants of the 
in Hu- first voar tin- wood of the seedlings in most eases hids to 

the seedlings should be somewhat relaxed. 
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TRAINING HYBRID SEEDLINGS 
OF THE SECOND GENERATION 

Seedlings of Hie second generation of new hybrid varieties of apples and 
pears, obtained as the result of fertilization with the pollen of the same varie¬ 
ties or the pollen of local old varieties, will in their overwhelming majority 
inevitably produce varieties inferior both as regards flavour and the time 
of early summer maturation. This is a consequence of the repeated influence 
of the climatic conditions in our section of the country and of the influence 
of our local varieties in the role of fertilizers. The originator who works with 
fruit varieties of apples and pears should therefore always give preference 
to the planting of first-generation hybrids. Where good local winter varieties 
of fruit trees exist under local climatic conditions, as. for example, on the 
South Crimea coast, in France. Belgium. South Germany and •'Burbank’s" 
California, it is quite in place to train the second generation, and the results 
should he good. But this should not be done in our parts, under our severe 
climatic conditions, whose repeated influence has a deteriorating oiled on the 
structure of the seeds and seedlings. 


INHERITANCE OF ACQUIRED CHARACTERS 

Evni before Hie beginning of Hie present century nil naturalists were very 
nnicli interested in solving Hie question as to whether acquired characters are 
transmitted by inheritance or not. In studying this question scientists divided 
into two camps, one of which used every kind of argument to refute this 
possibility, while the other recognized that such transmission bv inheritance 
must actually exist, arguing Hint without Hits there could lie no'evolutionary- 
movement in Hie structure of living organisms. 

The controversy on tilts question remains unsettled to this dav. With us 
fruit growers our entire case is usually based on the propagation of new 

H nl" VT ieS b> ' " ,C VCKelulive method of grafting or culling. And even 
If parliai changes do occur in Hie propagated varieties of planU they are so 
msigml.cant that ordinarily they are not even noticed. It will bo a different 
mailer should we decide l.y the vegetative method to propagate these hybrid 
vaneties m their youth, when they have no. as ye. developed stabilHv In 

extromety' "'‘I” Sponcor s 

acquired characters, or there has been no p, i r r inheritance of 

lies, acquired hereditarily by hybrids are as a mail 1 "Tl* *“* Pr ° Per ' 

Hicse hybrids are propagated sexually fbv - fact ’ not ,ost w,ien 

whal actually Jakes place is a change in the hme oMhefr TT' g ™ ra,io,1: 

* me type of their combination, some 
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,,l those properties* remaining Inlcnl . 1 while others, grouping themselves with 
the hybrids formerly latent but now emerging properties, become dominant 
in the types of grouping that vary for every separate seedling . 2 Hence, the 
conception of short- and long-lived modifications is in the given instance 
entirely irrelevant, lor between the false notion that acquired properties 
completely disappear and the notion that they exist latently in the progeny, 
lies too wide a gap; and everywhere the visible evolutionary change of the 
forms of living organisms, caused by the inheritance of acquired characters, 
is so obvious that it definitely removes all doubts in this respect. Thus, the 
changes in the combinations of the properties of plants do not in the least 
hinder the evolutionary change of the forms of living organisms. 

Ml the distinctive characters of any variety of fruit plant are a result 
of hereditary transmission and a combination of the influences of external 
factors , 3 both in the embryonic period of the formation of the seed and in 
the postembryonic period of the development of the seedliny from the seed . 
But since, as time passes, these combinations of the different external factors 
constantly change, and since we cannot at will create anew exactly the same 
groups of external factors that existed when the variety was obtained, we 
shall, in planting the seed of the hybrid, never secure the same variety but 
always a completely new one. These new varieties will only possess a residue 
of the properties of the former ones, properties that were preserved because 
they were in the organism of the plant itself, in the sex «l s and did no 
originate from the external influence of the envmonmejd. Bu 
are frcduenlly absent in the progeny of interspecific hybrids. As an exampu 

ES E rSBETaKESi CfTJg 

maternal parent, i.e.. the sour cherry^but* A •.mor |icul „,y 

ment of all parts of the organism. And thih mandesl. £ fc s(ock 

fully if the maternal plant was no own-rooted but own-rooted or was 

marked charac,er * 

of the sweet cherry. 


., . . f nr „ lone lime meet in 

i It sometimes happens that Ihcir development, cradually 

thP outside environment with eond.l.ons favourable 

weaken and axe destroyed altogether former properllcs are sometime, 
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CULTURE OF SUBTROPICAL PLANTS 

I a in not sufficiently acquainted with the loftil conditions of culture and 
the peculiar properties of subtropical plant species, particularly citrus (and 
with their parthenogenesis); owing to this there may be some errors in my 
judgments. Nevertheless, since I should like to render plant breeders in the 
subtropical sections of our country all the assistance 1 can, I oiler, on the 
basis of my many years of work and experiments, the conclusions I have 
arrived at with regard to the main task—that of increasing the frost-hardi¬ 
ness of subtropical species of economic plants in general and. particularly, 
ot citrus truiis, the tea tree, the cork-oak and other sj»ecies of economic value. 
It must be said that, in view of the structure of the leaf system in all species 
of plants with evergreen leaves, it is so far possible to obtain but a slight 
improvement in the direction of frost-hardiness. Nevertheless, it is a possibil¬ 
ity which should be made the most of. By training two or three generations 
of hybrid seedlings it is quite possible gradually to obtain frost-hurdv forms 
of subtropical crops by employing the only correct method, which 'consists 
in the breeding and strict selection of new exclusively hybrid varieties trained 
by bringing the action of photoperiodism to bear upon them from the 
earliest stage ot the development of their organism from the seed. Here a 
more detailed explanation of the method I recommend is needed. 

First ot all it is necessary firmly to remember the following. 

I. All hybrid seedlings which have come from crosses between parent 
plants (lather and mother) distant from each other as regards their geograph- 

!^rf h n» . ’iT’ fro , m , lhc earlies * s,a8 ° of ,heir dev «l°pment from the 

rZr P n, y 11 ,hcy reach ,hc *« c of "VC years, endowed in an ex- 

TZELS”*#” , Wi ! h ,he proper,v of “dapting themselves to nil 
he ecological conditions of the locality where they are growing ami undo 

e alteration ° h ,r * buildin g "P ,hcir organism. Therefore all 

Without chanei« y . aC .r rC V* C “ rly a8c are -tnined in their entirely 
■thorn changing in fheir subsequent life—something which never occurs 

is as 

this-will make it possible to select cn SU - struclure of l,le old varieties, and 
properties both as regards frost reai*tAnr? >en !i ° f Seed,in 8 s wi, h more useful 
fruits, etc. Such S e.ee"d indiJidTaTs of fi^t SUPCri ° r 0t 

employed in the second generation alrridv enaral, °" seedlings should be 
parents for the production of hybrids vith still h'li™ 13 ° f ma ' e ° r femalp 
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varieties «>l various species of plants in the subtropical sections of our 
country. 

•_>. To obtain lirst-gcneralion seedlings lor training, live or six combina¬ 
tions ol parent pairs should be properly selected and the seed obtained from 
the cioss of each separate pair of parents should be planted into a row, care 
being taken, under oil circumstances, that their germination and sprouting 
should occur when it is already warm, when there is no longer any danger 
of morning frosts. The observance of this condition is of major importance. 
The point is that the shoots of seeds which germinated in a warm period de¬ 
velop at an accelerated rate, whereas those that germinated in a cold, early 
spring grow at a slow rale. In the subsequent life of the seedling this function 
of late spring vegetation sometimes becomes a permanent property, which is 
very beneficial, because thereby the danger of the young growth being in¬ 
jured bv early morning frosts is avoided, and. besides, a strain with early 
ripening of fruits is obtained as (lie result of the subsequent accelerated rale 
of development of all the details of the hybrid. 

In choosing combinations of plant pairs for crossing, tile role of (lie le- 
male parent should Ik* assigned to individuals with relatively belter qualities, 
because the maternal plant always more fully transmits ds properties b> 

heredity lo the hybrid. „ , 

3. li. Ilic first anti second years after germination from flic seed, seedlings 
should he trained in meagre soil and. without fail, in a place wcli Protected 
from winds. Otherwise the young hybrids, with .heir small "° 

he in a position fully to utilise the carbon dioxide of he air. l>«ause tl e gas 
will be blown away by the wind from the surface o the sod As » res.dt th< 
constitution of their organism will sharply deviate towards thoxldeof tt»IM 
forms Superfluous moisture in the soil should be avoided. Nor she Id the 

size of the fruits of hybrid seedlings. 

l-'irst published in 1931 in 
I. V. Michurin. Results *>/ 

Sixty Year*' Work 
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PROCESS OF BREEDING 
AND POMOLOGICAL DESCRIPTION 
OF MICHURIN VARIETIES 


APPLES 

SIX-HUNDREDCRAM ANTONOVKA 


I his strain appeared in 1888 as a “sport" (a bud variation) on a branch 
of a live-year-old sapling of the well-known old Antonovka variety—Moghi- 
lyovskaya Belaya. In 1892, after many tests over a period of four years, I put 
it on sale, as its fruits were of an exceptionally large size and of good quality. 


AHTOHOBKA no^yTOPA*yHT JSgSXoA yP0*A* 1925 T 


Fig. 83. Cross sec,ion of o BOO.gron, Anlonovk. (dewing by I. V. Michurin) 
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Fig. 64. Lpf of o 000-gram Anlonovka 

II should be noted here that every sporting d'via.lon requires for the 
preservation of its qualities and. particularly, he 

methods of propagation. They consist »“ «“ « sl '„ ul(l 1)0 selected; 

taken for budding, only double shoots, grown to„e . u Iings 

otherwise, if shoots of the ordinary - 

will yield fruits of varying s.ze, ma.nl> ^ Fur|hcr I)rcfcrt . n ce 

vi,tine of fruit: bullions oval, slightly ribbed. .. 

Colouring-, white, with white dots beneath the rmd, very pretty. 
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Size: length 98 ram., diameter 125 mm., weight f>08 gr. 

Stem: short, placed in a deep cavity covered with rust. 

Calyx: closed, situated in a ribbed basin. 

Core: broad, with closed carpels. 

Seeds: medium size, pointed towards the top, full, dark brown. 

Flesh: white, juicy, line-grained, sweet to the taste, with a mellow acidity 
and delicate fragrance. 

Ripeniny time: usually September-December, but in some places, depend¬ 
ing on the soil, the fruits can be preserved even until March without losing 
their beauty or flavour. 

Properties of tree : complete hardiness, strong growth, thick shoots, broad¬ 
shaped leaf blade, and abundant fertility. 

An excellent variety, particularly for the production of paste and other 
preserves. 

On account of the beautiful display its fruits make, the strain is partic¬ 
ularly suited for the orchards close to large industrial urban centres. 

Owing to their big size and loose structure of the flesh, the fruits require 
careful packing. 

mo 

ANTONOVKA SHAFRANNAYA 

Obtained from seed of a common Antonovka fertilized with the pollen 
of a Reinette d'Orldans. The cross was made with the aim of improving the 



Fig. 05. Fruil of Antonovka Shafrannay. (seventh 
(Drawing by I. V. Michurin) 


year of bearing, 1915). 
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PROCESS OF BREEDING AND POMOLOGICAL DESCRIPTION 


llavoiii nl I In* Anlonovka and enhancing the capacity of its fruits to keep 
fresh lor a long lime in winter storage. The seed obtained from the cross 
germinated in 1002. 

The tree lirst bore fruit in 1000. the eighth year of growth. 



Fig. GO. Leaf of Anlonovka Sl.nfrannaya 

Shape a, I mil: ova,-conical, narrowing towards the cat,* more .ban 
towards the stem (see Fig. ( 65 )l- ,- |mes covered with a quaint 

j;izz rr •» in 
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storage* they assume a pleasant yellow colouring with a reddish tint on the 
sunny side, with stripes and lines of a brown-carmine colour. 

Size: length 08 nun., diameter 77 mm., weight 172 gr. 

Stem : thick, short, slightly protruding from a deep, narrow cavity. 

Calyx: broad, closed, situated in a fairly deep basin. 

Core : with closed carpels containing from 15 to 22 seeds. 

Seeds: full, sharp-pointed; on drying assume a greyish-brown shade. 

Flesh: pale yellow, juicy-crunchy, spicy, of a sour-sweet fragrant winy 
flavour. 

Ripening time: the fruits of Anlonovka Shafrannaya have outstanding 
storage qualities; they keep fresh until May, without losing their succulence; 
lipening begins in storage, in January. 

Properties of tree: fairly thick shoots; not exacting as regards soil; is 
distinguished by hardiness; fertility abundant and regular. 

The blossoms have an increased number of pistils with a large quantity 
of vigorously acting pollen; fertilizes well with own pollen and requires no 
cross-pollination with other strains, wherefore the trees are suitable for 
solid plantations. 

A third-grade variety. 

Described in fuller detail in the magazine Proyressinnoye Sadonodstuo i 
Ogorodnichestoo, No. 23, for 1914. 

1929 

BELLEFLEUR-KITAIKA 


Bellefleur-Kitaika is a hybrid of American Yellow IJellefleur fertilized with 
the pollen of a Kitaika in order to enhance the hardiness of the Yellow Belle- 
fleur in the severe climate of our regions. 

The seed sprouted in 1908. The seedling first bore fruit in 1914, the sev¬ 
enth year of its growth. 


or 


The size of the fruits in the first fruiting year was: length 75 mm., 
ameter 80 mm., weight 154 gr. They ripened between August 17 and 23. 

From the spring of the second fruiting year, cuttings of a real Yellow 
Bellefleur were whipgrafted on the branches of the hybrid tree to serve as 
mentor, in order to develop the ability for later ripening of the fruits. As the 
result of the action of the mentor, the fruits increased in size and weight, and 
the ripening was retarded for more than a week, while the ability to keep 
fresh in storage extended for full six weeks. 

The fruits in that second year of fruiting, in 1915, were 85 mm. long 

IaT’!" ? ia T ,Cr and Weighcd 201 Th<? y ri P° ned to'vecn August 23 
and September 5, and remained fresh until October 9 

a l.e T amiL| 0 hr> r M S ! > ell0 ""8 o, ' l ' n background almost all covered with 
beautiful bright-red tint crisscrossed with lines and doited with specks. 

sli"lit nlea^n7° S a n r W "’■I""'' ° f “ piquan,> s P ic X. winy-sweet flavour with a 
sli 0 nt pleasant acidity and a strong fragrance 
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branches of the tree were fully ripe in October, and the fruits from the lower 
branches kept fresh until December 25, despite the fact that, owing to the 
very rainy second half of the summer and autumn, the fruits grew juicy 
and some of them became transparent. 

The development of the capacity of the fruits to keep fresh for a lengthy 
period was in this case due to the influence of the mentor, grafted in the 
spring of 1915, and of six more cuttings of winter strains of apples, among 



Fig. 08. Cross section of fruit of Bcllcncur-Kitniku 


them four cuttings of the well-known Napoleon variety, grafted in the spring 
of 1916. All the grafts were inserted only on the lower branches. In 1919 a 
Bellefleur-Kitaika was grafted on the branches of an adult, 20-year-old tree 
of a 600-gram Antonovka. 

On this tree the Bellefleur-Kitaika first bore fruit in 1921. 

In 1923, 1924, 1925 and 1926 the yield was extremely generous, the size 
of the fruits increased considerably, while the flavour remained absolutely 
unchanged. 

|h / D “ eXp "T n ' Idraw ,he blowing deductions: first, that, despite 
r * ? 8e ' the new strain. 600-gram Antonovka, in the first 

ESSr r. 
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submit lo llie vegetative influence of slocks, particularly if the laller arc not 
wilding-seedlings of some excessively small species, like the dwarf variety 
<‘f Siberian apple, and if they are young—not over two or three years. 

Here, now, is a pomological description of Hellencur-Kitaika. 

Shape of fruit: roundish-oval, slightly ribbed. 

Colonhiuj: golden-light-yellow background, overspread with a delicate 
reddish tint, with lines and specks of a soft and deep bright-red colour. 



Fig. 60. Leaf of Hellofleur Kilaikn 

Size: length 85 nnn., diameter 100 mm., weight 340 gr. 

Stem: thick, short, 8 mm. long; all sunk in a deep cavity. 

Caltix: closed, situated in a deep ribbed basin. 

Core : small, with closed carpels, with whitish curved protuberances on 
the partitions between them. 

Seeds' very large, with a longitudinal projection. . , 

r,el snow While in colour 8 of a 

leasl inferior lo the malernal plant-Amenean Yellow Bellefleur. 
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Ripening time : from September to January. Under good storage condi¬ 
tions the fruits can remain fresh until February, without losing any of their 
excellent savoury qualities. 

Properties of tree: characterized by luxuriant growth, thick shoots, com¬ 
plete frost-hardiness of all parts; its large leaf blades exceed in size the leaves 
of the maternal parent, i.e., of the American Bellefleur. 

The blossoms possess outstanding resistance to morning frosts in the 
spring. Seedlings from Bellcfleur-Kitaika seeds are almost all distinguished 
by their good structure. It is the l>est strain for the role of maternal parent in 
hybridization. 

I consider it pertinent to note also a special property of the root system— 
the ability to endure with amazing ease, without the least sign of sulTcring, 
the transplantation of the tree to a new place. In all the many years of my 
work with various apple seedlings I have never come across such a property 
in any other variety. 

This variety, Bclleneur-Kitnika, proved quite frost-hardy in the Ivanovo 
Region at 58° N.Lat., five hundred kilometre* north of the town of Michurinsk. 
It was grown by Citizen N. Dianov. 

It is a lirst-ratc variety in all respects, deserving to bo grown most widely 
on a commercial scale. 

1929 


BELLEFLEUR KRASNY 

In order to obtain a strain of apple with flesh of an original and striking 
red colouring, a blossom of Bcllefleur-Kitaikn was fertilized with the pollen 
of the hybrid called Yakhontovoye (a cross of a Niedzwetzkvana apple with 
a common Antonovka). This was done in 1914. 



Fig. 70. Fruit of Bellefleur Krasny 
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PROCESS OF BREEDING AND POMOLOGICAL DESCRIPTION 


The seed obtained from the cross sprouted in 1915. 

The first fruit, after a grafting on the branches of a Niedzwetzkyana 
hybrid sapling, was produced in 1924, i.e., on the tenth year of growth. 

Owing to the double influence—that of the crossing and the vegetative 
influence of the adult stock on the young (two-year-old) scion, the characters 
of the Niedzwetzkyana apple were strongly pronounced in the constitution 
of the new strain. 

They were expressed in the reddish colouring of the leaves of the young 
growth, a considerably darker colouring of the rind of the fruit, its more ribbed 



Fig. 71. Leaf of Belleflcur Krasny 
shape, and its ability to keep fresh longer in winter 

ever was inferior to that of the maternal s.«.in..eof.he BeMrf'to 
But we cannot judge the quality of fruits on the basts of e e 
deuce in the second year of fruiting, if only for the reason that m 
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the fruits of the second year were double in size and weight as com¬ 
pared with those produced in the first year, and their flavour too improved 
considerably. 

Shape of fruit: turnip shape, like a Calville (sec Fig. (70)). 

Colouring: the rind with a general pale-lilac background, lighter on the 
shaded side, is nearly all crisscrossed with purplish-carmine lines. 

Size: length f>0 mm., diameter 80 mm., weight 158 gr. 



Fig. 72. Cross section of fruit of Bclledcur Krasny 


In the first year of fruiting the weight of the fruits was 79 gr. 

Stem: very thick, 18 mm. long, of a dark-red colour, sunk in a deep 
ribbed cavity. 


Calyx: closed, situated in a deep ribbed basin. 

Core: broad, with closed carpels. 

Seeds: medium size, full, of a dark-red colour. 

Flesh : juicy, loose, fine-grained; sweet, with a slight pleasant acidity; the 
tlesh beneath the rind and the core are of a pale-pink colour 

nipening time: February-March. They become fit for use in December, 
fruits' firmly* abs °, lulcly in . sc j nsitive to coId ‘. the elastic shoots hold the 

SfS*. and ,empes,s a ° not — " indfa,i; 
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BELLEFLEUR RECORD 

Obtained from seed of Belleflcur-Kilaika fertilized in 1014 with pollen 
<ii Yak lionlovoye (red-leafed hybrid of Niedzwetzkvana apple and common 
Anlonovka). 

In producing Ibis strain 1 was actuated by the same aims as in the case 
ol HellcHeur Krasnv. 

The seed obtained from the cross sprouted in 1015. The seedling first bore 
fruit in 1025. the eleventh year of its growth. 

Sini/ir of fruit : rounded-conical. 

Colouring: dark carmine; on the shaded side rose-carmine: the main back¬ 
ground covered with rather large dark-carmine spots. 



Fig. 73. Fruil of Bellcfleur Record 


sras sswras— 

fMnn cS‘h-VoS basin, covered with 

a delicate grey down. 

a reddish shade, pointed towards 

"' l 'white pinkish, toose, targe grained, with a p.easan, sourish flavour 
and line fragrance. 
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Ripening time: February-Marcli. Becomes fit for use in December. 

Properties of tree: strong growth, healthy; twigs of medium thickness, 
fairly resilient, withstanding strong winds well, thanks to which there is 
little windfall in the summer. 

The foliage is rather abundant. The tree is fully resistant to our winter 
cold. Fertility is good. The fruits are immune to the Monilia fructigcnn 
fungus. 

A first-rate variety, suitable for display. 

1929 


MICHUR1N BESSEMYANKA 

Grown from a Skrizhapel seed fertilized in 1912 with pollen from Komsin 
Bcsscmynnkn, with the aim of obtaining a valuable commercial variety for 
the central and partly the northern belt of the U.S.S.R. 

The seed gave a seedling with four cotyledons in 1913. 



Fig. 74. Fruit of Nlichurin Bessemyanka (reduced, drawing by I. V. Micl.urin) 


fruitiif? 921 0 UH S .. Se f d,ii ; 8 a 0 !I lh ? Crown of an adu “ fruit tree first bore 
parent, only they were much 'smafieMn size" 3 ' ^ ° f ^ ma,e 
Shape of fruit: from oblate to round (see Fig [7411 

wmteW ye "° W ‘ ligh,ereen: SUnny Side covered with broad broken 


Size: length 67 mm., diameter 72 mm., weight 185 gr. 


i»iuh:i-:>s of breeding and pomological description 


-Mi 

stem: lliick, 20 nun. long, sunk in a deep, slightly ribbed cavity. 
fitly.i: medium size, halt-open, situated in a rather deep, slightly ribbed 
basin. 

tore: in some fruits entirely absent, in some, however, it is fully formed. 



Fig. 75. Leaf of Michurin Besscmyanka 


sir 1 i—.«-*• 

ant fragrance. 
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Ripening time: fit for use in October; the fruits have outstanding storage 
qualities, keeping fresh till the next harvest without losing their external 
qualities or flavour. 

Properties of tree: the woody tissue of the branches is firm, withstands 
winds and storms well. The tree is fully frost-hardy. 

I consider both Komsin and winter Michurin Besscmyanka first-rate 
strains, suitable for commercial growing in orchards of the central and, 
partly, the northern belt of the U.S.S.R. 

1929 


BORSDORF-KITAIKA 

Borsdorf-Kitaika is a hybrid of Borsdorf Bulb fertilized in 1907 with pol¬ 
len of a Kitaika. The aim was to produce a new strain with extra-long storage 
capacity and good flavour—the qualities of the maternal plant, whose fruits. 



rig. 70. Fruit of Borsdorf-Kitaika (drawing 
by I. V. Michurin) 

tamed from the cross sprouted in 1908 * ° ,0ns - The seed ob- 

.ife. The SeCdlin8 b ° re frUi,S f ° r «“ nrsl *" >9*5. .he eigh.h year of i, s 
Shape of fruit: rounded turnip-like ( see Fie. (7611 
...e 
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Borsdort-Kilaika has a very pretty and neat appearance, and, besides, the 
external parts of its fruits are immune to fungous spottiness. 



Fig. 77. Leaf of Borsdorf-Kilaika 


Size: length 42 mm., 
Stem : about 14 mm 


diameter 51 mm., weight 55 gr. 
long, medium thickness, sunk in 


broad and not 
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Seeds: medium size, full, light brown. 

Flesh: solid, while, of fine-grained texture, juicy, with a RcineUc flavour. 

Ripening time: becomes lit for use not before the second half of Decem¬ 
ber; keeps fresh in storage until May. 

Properties of tree: full hardiness and fairly good fertility; the fruits hold 
firm on the branches, are distinguished by their outward appearance and 
for their neatness in winter storage. Because of its storage qualities and fla¬ 
vour, it is an excellent, first-rate table sort. 

1920 


ARKAD ZIMNY 


A Neu> Apple for the Orchards of Central Russia 

Among the very good winter varieties of table apples we ought to class the 
hybrid 1 recently obtained by crossing the well-known red-leafed Nicdzwetz- 
kyana apple with our common Anlonovka. From the seeds of one fruit pro¬ 
duced by this crossing I obtained fourteen seedlings; seven of these deviated 
in their constitution towards the maternal parent, i.e., the Nicdzwctzkyana 
apple, from which they inherited the red colouring of their leaves, fruits and 
bark of the shoots. On the other hand, the influence of the male parent, i.e., 
the Anlonovka, was undoubtedly the determining factor in the considerably 
increased size of the fruits and their improved flavour. The other seveu 
seedlings showed no signs whatever of hereditary transmission of the proper¬ 
ties of the two parent plants; they rather resembled Caucasian or Central 
Asian kinds of apples, but with the flavour of their fruits considerably im¬ 
proved. The flavour of the fruits of one of these seedlings greatly reminded 
one of our sweet summer apple, a particular favourite with children, known 
as Arkad, but the flesh is more juicy and delicate. The shape of the fruits 
of this strain, which I have named Arkad Zimny, is somewhat oval, its length 
reaching 02 mm. It weighs from 20 to 25 zolotniks. The colouring is light 
yellow, with brown-red stripes and specks. The fruits excellently keep fresh 
throughout the winter and spring. The tree is of medium height, somewhat 
pyramidal in shape, is unquestionably 100% frost-hardy in our regions, and 
Us blossoms have likewise proved to be very hardy to morning frosts in 
spring. In the past two years nearly all the blossoms of old cultivated apple 
OUr , orchards were kiUcd *>y lale spring morning frosts; only the 

dCS " ibCd in ,hiS ar,iCle and a11 m y new 5, ™ins produced from 
crosses with the Kita.ka escaped injury and brought in a full crop. In 

inslnmhve1°" I ,"''"' S ' ra L n 8 ' Ven ab ° Ve WC have a graphic and highly 
proneH es ,£*?! T® ' h > bridi * a,ion produce strains will, 

cate foMnT.In T ’"***" common *«h the parent varieties. In this 

except.onallv pronounced properl.es. Its leaves, blossoms, fruits, bark, and 
19—588 
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lo some extent the wood are of a dislinclly red colour. Yet in the second 
••roup ol seven hybrid seedlings there is no trace of this colouring. Nor arc 
any signs of the influence of the male parent, i.e., the Antonovka, lo he no¬ 
ticed in I hem. Furthermore, these seven seedlings have nothing in common 
with one another. Some had turnip-shaped fruits, with a green colouring and 
sour flavour, the fruits of others were elongated-oval with flesh of an insipid 
flavour: and one, the seedling here described, yielded fruits of a particularly 
sweet flavour. The only thing all these seedlings had in an equal measure 
was the outstanding frost-hardiness of the wood and blossoms, surpassing 
even that of the Anlonovka (to say nothing of the Niedzwetzkyana apple, 
which is tmhardy in our parts) and also the ability of Ihe fruits lo keep 
fresh until summer. Further, when I planted seeds from the fruits of these 
seven seedlings, there occurred no segregation of parent characters, as it is 
called. Not one of the seedlings had any signs of red colouring in any of its 
parts. Hut what is most surprising is that there were absolutely no signs of 
red colouring in the seedlings obtained from the seeds taken from Ihe fruits 
of the lirst group, the seven red-leafed hybrids. Here, apparently, Ihe red 
colouring character remained in a latent stale, because in my further experi¬ 
ments, when 1 used pollen from these seven red-leafed hybrids lo fertilize 
blossoms of Pippin Shafranny and Bcllefleur-Kitaika, 10% of Ihe seedlings 
obtained from these crosses were half-red, while the shape of the leaves and 
shoots and Ihe structure of the branches deviated towards the maternal 
parents used in the crossing, namely. Ihe cultivated varieties of Pippin 
and Bellefleur. It has thus come to light that in these red-leafed hybrids we 
have fairly vigorous male parents for crosses with cultivated varieties, partic¬ 
ularly convenient also for the reason that their influence does not paralyze 
the hereditary transmission of properties or the cultivated maternal strains. 
Besides, they are of special value to amateur hybridizers also for the reason 
that they provide an opportunity for extremely interesting observations ol 
hereditary transmission of characters by the male parent to its hybrids in 
the earliest stage of their inception—while still in the seed which are 
coloured through in different degrees of red or pink. Further, the colouring 
is clearly evident in Ihe cotyledons of the sprouts and. then, on he leaws 
and bark of the shoots of the seedlings until their first fruitmg. ’when > P’ 
pears in the rind and flesh of the fruits. In general. I warmly r^on mend .o 
amateur hybridizers and breeders of new varieties of fruit trees lo Marl their 

studies with these male parents. . . . 

For Ihe hybridization of pears, it would be good lo gel as • 
noshed fruits. Unfor.un.toly, I missed a chance 
listed, about twenty years ago. in a catalogue of - 
growing establishment long since out of existence. 

January 18. 1917 
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CALVILLE ANISOVY 

Willi llu* aim of eliminating ll*t“ susceptibility of the apple Anis 
Barkhalny lo llu* "pcrlsovka" disease. 1 anil also ol imparling •«» • * 
a belter flavour, as a strain of commercial importance for Hie whole 
Volga area, ils blossoms were fertilized with pollen of lh*d Wilder 
Colville. 



I i«. 7 h. Fruit ol 


('.nlvilli* Anisovy 


■he seed obtained from the cross sprouted in 1912. The seedling bore fruit 
for the first time in 1920, the ninth year of ils life. 

A/ *"/** °f I™*!'- conical, Colville iike. markedly ribbed (see Fig. |78|). 

Colouriny: whitish-pink, with a glossy bright-scarlet side, with white tiny 
dots beneath the rind spread over the entire surface. 

Size: length t>8 mm., diameter 7t> mm., weight 158 gr. 

Stem: short. JO millimeters in length, thin, sunk in a deep narrow 
cavity. 


Calyx: closed, situated in a deep ribbed basin. 

Core: broad, with closed carpels and a large axial cavity. 

Seeds: fully developed, medium size, light brown. 

gr;mce S/,: """ xvi,h « strong pleasant fra- 

b T"T- r ° r “ S ‘‘ November: Minins lull ripeness in 

/ rr "7* . 7 S '° ra8 " un,U Marrh - "»'«>«' wrinkling. rolling. 

1 s,n8 an > ° r Hs external and gustatory merits. 


' "Porlsovka” 
storage. 


i* Ihc properly of the apple Aa« lo become 


puiigcnlly bitter 


in 
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Fig. 79. Leaf of Calville Anisovy 

exacting ;»s regards soil; fairly fcrlilc. . 

AfiLra.ccommercia. variety for northern reg.ona. 


1929 
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KANDIL-KITAIKA 

In order to produce for the populalion of the central belt ot the U.S.S.R., 
with its severe climate—if not a perfect genuine variety of Crimean Kandil 
Sinap so far unsurpassed in the South for its graceful shape, and outstanding 
beauty and splendour of outward col¬ 
ouring—at least a strain very close to 
it as regards flavour and appearance, 
blossoms of the first flowering of a 




Fig. 80. Kamlil-Kitaikn, first bearing 
(drawing by I. V. Michurin) 


Fig. HI. Leaf ol Knndil-Kilaika, 
first bearing 


lifteen-year-old Kitaika were fertilized with pollen of Kandil Sinap. This 
was done in 1892. 

The fruits ripened quite well, and I noticed no deviation whatever in their 
shape on that occasion. 

The seeds from the fruits thus obtained were planted in boxes the 
same winter and placed in the open. The seeds sprouted in the spring of 
1893. In the first winter the seedlings did not in the least suffer from 
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Ilu* Irosl. I >111 in Ilu* winters llial followed lliis acquired hardiness began lo 
disappear. 

The seedlings began lo deviate in external appearance towards the Kandil 
Sinap. 

In 1808. in order to overcome the reviving influence of the Sinap, I 
worked the buds of one of the best hybrid seedlings on the crown of the 
maternal plant, a Kilaika. so as to reinforce in the hybrid seedling the moth¬ 
er's hardiness. 



Fig. 82. Fruit ol true Kamlil Sinap 
(drawing l»y I. V. Micliurini 



Fig. 83. Kandil-Kilaika. fourteenth bearing 
(drawing by 1. V. Micliurin) 


Next year I left side by side with the shoots which had grown from the 
budded eyes a large pari of Hie Kilaika branches, without pruning them- 
hoping, not without reason, that the previously observed influence ol I < 
Kilaika on the hybrid seedlings in respect lo increasing their ““ 

he considerably enhanced hy such grafting. I reasoned that the M 

*" C This 1 time the influence of the mother, i.c., the Kilaika. on its o«-n off- 

In ,hc ^rowing’ yc n arT.hc C gra n f?s ‘developed splendidly, showing no signs 
of being any the worse for the frosts. 
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I gradually removed the remaining part of the Kilaika branches and at 
last, in 1902, the sapling bore the first fruit. The fruits were small, tasteless 



Fig. H4. Leaf of Kandil-Kilaikn 


and barely reached a weight of 38*40 gr. They were so small and un¬ 
attractive that it positively seemed that the new strain was not worth 
bothering with. Only the shape and structure of the leaf blades resembled 
Kandil Sinap. 

Ihe fruits survived only until December, when they began to wrinkle 
and dry up. Their seeds gave no sprouts. In brief, anyone else in my place 
would have unhesitatingly destroyed the sapling as unfit. But. on the basis of 
my numerous experiments in breeding other varieties of fruit trees from seeds. 

knew that the qualities of a new strain cannot be judged by the fruits of 
the first crop, and that most new varieties, even if not all without exception. 


IMUH.ESS OF ItltEEDIXC AND POMOI.OGICAL DESCRIPTION 


required M’Vinil years lo bring the formation of their fruits to perfection. 1 
therefore kept the sapling, watched it carefully, observed the alterations in 
the fruits, look annual photos of cross sections of the fruits, and recorded 
all morphological and biological characteristics of the new strain. 

In all the subsequent years, after the first fruiting, the fruits of the Kandil- 
Kitaika gradually improved in all respects, and in 1906 their weight reached 
I .’HI gr.. whereas the fruits of the real Kandil Sinap weighed 128 gr. 

As the weight of the fruits increased, their size, naturally, also increased, 
the flavour of the flesh quickly improved, the colouring changed and the 
period during which they could keep fresh in winter storage considerably 
lengthened. Already in 1905 they kept fresh until March. Beginning with the 
crop of 1904 the seeds of the fruits began to germinate excellently. Whereas 
in the first year of fruiting the hybrid's fruit weighed 38 gr., in the fourteenth 
year they weighed as much as 150 gr. 

In the eighteenth year after the first fruiting, in 1920, when the summer 
was extremely dry, the fruits reached 210 gr. in weight, 79 mm. in length and 
78 mm. in diameter. 

In the twentieth year, 1922, the Kandil-Kitaika's fruits, owing to insuffi¬ 
cient moisture, did not develop enough in diameter, but the length was nor¬ 
mal; their shape therefore became more like that of the Crimean Kandil 
Sinap (sec Fig. |82)), and their colouring was bright-yellow with a scarlet 
side. The storage quality underwent no change. In the spring of 1924, the 
twenty-second year of fruiting, the branches of the tree were pruned in or¬ 
der to induce a stronger growth of summer shoots, with a view to obtaining 
cuttings for budding. Owing to this, some fruits weighed only 158 gr. 

The above is an account of but a small part of my observations ol the 
life and development of the new hybrid variety Kandil-Kitaika. I now pass on 
to a pomological description of the strain. 

Shape of fruit: medium size, oval-conical; some are of a very lwautiful 

oval-cylindrical shape. 

Colouring: when just picked, the fruit is greenish with a diffused carmine- 
pinkish tint on the sunny side; in storage the colouring, by February, changes 
into yellow with a deep bright carmine-pink diffused tint on the sunny s de 
of the fruit, sharply interrupted in spots shaded by leaves or where it touches 

mi The 0 r^is'glossy, very compact, little susceptible to attacks of fungous 
parasites, covered with slightly protuberant wh.tish spots under 

Size: length 78 mm., diameter 64 mm., weight 165 gr. 

Stem: thin, long; sunk in a deep and narrow cavity. f lin m-!-Iike 

Calyx: half-open, with large green sepals; situated m a sloping fumul like 

' ^"core: above average size, somewhat closer to the *•«"- 

Seeds: full, medium size, pointed. ^.eristic flavour 

Flesh: white, solid, w.ny-sweet, w.Ui the cxcelle ,he Kandil- 

of the Crimean Kandil Sinap, but juicier In the opinion of many, 

Kitaika s flavour excels that of the Kandil Sinap. 
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Ripening time : fruits picked in the first half of October complete 
ripening and acquire .their good gustatory qualities in storage only by 
February. 

Ripeness for consumption begins already towards the end of December. 
Under normal storage conditions the fruits can easily keep fresh until April, 
and they possess the remarkable ability of not rotting or losing any of their 
excellent flavour qualities while in storage. 

Properties of tree: growth of medium strength, the crown narrowed, pa¬ 
niculate, with flexible and fairly long shoots of a dark-brown colouring and 
with a slight down on their ends. 

The leaves are oblong in shape, curled like a trough and distinctly cor¬ 
rugated along the edges. 

Their serraturc is not deep; it is slanting and pointed. 

The upper side of the leaf blade is smooth, the underside is downy. The 
petiole is long, thin, thickening considerably at the point of connection with 
the shoot; it is of a lilac colouring. 

The fruit buds are placed on the ends of one-year-old shoots and also 
on two-vear-old side shoots. 

The yield is generous. The tree is distinguished by complete hardiness in 
the central belt of the R.S.F.S.R. 

Beyond this radius it becomes quite sensitive and susceptible to frostbite. 

The seedlings of this Kandil-Kitaika hybrid in the second generation 
were all, without exception, hardy and with characteristic features of 
the Sinap. 

Ibis gives grounds for hoping to obtain in the future several hardy kinds 
of Sinap and grow these valuable varieties in more northern sections of the 

R.S.F.S.R. 

For its flavour and appearance, and also for its ability to keep fresh until 
the spring, the Kandil-Kitaika may be regarded as a first-rate strain without 
rival among all the apples of the central belt of the U.S.S.R. 

1929 


KITAJKA ANISOVAYA 

In 1909, with the aim of imparling to Anis Barkhatny greater hardiness 
so as to make it suitable for the more northern sections of the U S S R I 
used pollen of this strain to fertilize a Kitaika. The seed obtained from the 
cross sprouted in 1910. The seedling first bore fruit in 1915, the sixth vear 
oi its growth. 

i. k tnm r /rU 2L, r 2“v ' he ' ar8eSl diamc,cr Mow the middle of the fruit: 

S -T Z: ' b !" in gcneral ,his is hard| y noticeable. 

, gth 39 mm - diameter 45 mm., weight 50 gr 

bn. o 0 n 0 7he n sunn 8 v h, ;id e eT,t h ;o^; T h * ^ d “ « dd *»P‘"* 

;£T S ' "" -r.ee of th^froit^ J^wtth^wZuh 



PROCESS of breeding and pomological description 


2«.lS 


.Shin: 17 mm. long, of medium I hick ness, woody, of a green colouring 
almost enlirely hidden beneath a brownish-carmine,tint. The cavity of the 



Fig. 8j. Leaf ol kitaika Aimovaya 

s ,o„, is small, sloping conclike. covered with a yellow-brown rusl. some- 

,im ^£ y i^e. closed, with prolroding sepals 

narrowed on the sides by little knobs: situated ,n a shallow 

irregular angular-rounded shape. 
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Core: large, of broad onion-like shape, with closed car|H*ls, the parti¬ 
tions between the latter smooth, often with a few cracks. 

Seeds: very small, well developed, rounded-oval, of a light yellow-brown 
colouring, in most cases one in a carpel. 

Flesh: white, with a green shade. loose, juicy, of an excellent sour-sweet 
delicate llavour. 



I*|«. 8 «. Fruit ot Kitaika Anisovaya (drawing by I. V. Miclnirin) 

Hipening time : the Truits become edible long before the complete 
ripening, which is in itself quite early—late in July or in the very beginning 
of August. ° h 

Properties of tree: distinguished by complete hardiness; small in height 
the fruits situated (see Fig. (86]) on the branches in clusters of seven The 

or 0< !n It S ' r0ng a, ; d , ‘:;‘ rcf I ore ,he Ranches never break when the crop is big 
or in strong winds. 1 he Kitaika-Anisovaya is the earliest-maturing summer 
sariety and is distinguished by unusual fertility 8 

1029 



PROCESS OF BREEDING AND POMOLOGICAL DESCRIPTION 


KITAIKA ZOLOTAYA 
RANNAYA 

Fruit varieties whose fruits ripen particularly early are very valuable for 
Hie reason that they can Ik* sent early lor consumption lo the industrial 
regions. Such strains are particularly valuable in colder sections of the country 
with a short vegetation period, where the fruits of winter varieties usually 
tail to ripen, whereas the wood of the trees of early strains grows more 
compact than in winter varieties, and the former are therefore more frost- 
hardy than those with late fruit ripening. 

All these considerations induced me. in breeding apple varieties lor 
cultivation farther north, to take as parents for crosses: on the one 
hand, the Kitaika, as the most frost-hardy in our regions, and. on the 
other hand, the long-known strain Bely Naliv, whose fruits ripen very 
early and which is distinguished, besides, by great frost-hardiness. In 
1894 1 fertilized a Bely Naliv with the pollen of a Kitaika. The seed sprout¬ 
ed in the spring of 1895. The sapling first bore fruit in 1907, the twelfth 

' 'The hybrid obtained from this cross, which I named Kitaika Zolotaya 
Kannaya, turned out to be an earlier strain than any in our P" r,s - 

The fruits of this hybrid, weighing thirty grams each, mature n 
the middle of July. This strain will be very valuable '"*°"*« * 
regions with a relatively short vegetation period, and this will make it 
possible to extend the boundary of apple distribution considerably to 

the north. 


KOMSOMOLETS 

long, truncated-conical shape, som depressions and 

Fig. 187]). The surface of the fruit “""ZTol the strain. The basin and 
protuberances. This is a charactens ic cat ^ ^ dccp uncv en, with large 
cavity in which the calyx and the stem P' ° dc ’ p ros e diffused over 
bulges. The fruit weighs eighty gram sjls „„ |hc shad ed side. The 

the entire surface, brighter on the s V ccks Thc flcsh is n rm , juicy, 

“Marc, 8 - tree is «,i,e 

hardv to our severe frosts. 
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I’ig. 87. Fruil of Koimoiuolrt* apple tree 


For the exceptionally beautiful external colouring of the fruits aiul also 
of the flesh, I have named this strain Komsomolets. 

It is a flrst-rate strain, suitable for growing in kolkhozes and sov¬ 
khozes. 

1032 


KRASNY SHTANDART 

This strain I have bred with the same aim as the Komsomolets, i.c., with 
the aun of obtaining a new kind of apple with a beautifully coloured flesh. 
The Krasny Shtandart originated from a cross between Pippin Shafrannv 
and Rubinovoye made in 1915. The sapling first bore fruit in 1922. The fruit 
is oblate in shape, of a brownish-red colouring diffused over the entire 
surlace with a deeper hue on the sunny side. There are also rather large 
spots of a greyish-brown colour with brown dots in the middle. The stem 
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COULON-KITAIKA 

For llu* purpose of introducing into the central zone of the U.S.S.R. a 
good autumn variety of apples possessing the qualities of southern varieties 
as regards flavour and appearance. I fertilized in 1900 a Kitaika apple tree 
with the pollen of a Coulon-Reinette. The result, unfortunately, was not en¬ 
tirely successful. 

The seed obtained from the crossing germinated in the spring of 1907. 



Ki g . H8. Fruit of CoulonKilaika (drawing by I. V. Michurin) 

The seedling bore fruit for .he lirs. lime in .9.8, its twelfth year of 

“"’St, o/ fruit: .urnip-shaped. similar .o -he Cn.vi.ie. ribbed (see 

'"“'•eSU: light green with sharp.,- conspieuous grey spo.s scattered over 
the entire surface of the fruit. . . . 990 ,, r 

hor!?8 ^ 1^ exce^nally thick, up to 5 mm, emerges 

has sloping sides and is deep and 
Core: relatively small with closed carpels. 

Seeds: large, full, of dark-red colour. so ur. 

Flesh: friable. Calvillc-shaped. juicy, sweet with a 



AI’I’I.KS 





I'»g. 89. Leaf of Coulon-Kilnika 
Hi/n'iunij lime: December-Jamiary 

fHHtSrSHfr 

however, in 1920, Hie free s yield was considerable and H i hear,n *' 
dry summer, the fruits adhered i n ih P i i and * de ,>! c an unusually 
sides, .he capacity fo keep frelh in winter”^ ” ”?'***'>* -ell. and. be- 
uutumn variety the new fruit became a winteTone^Th T, ! US * fr °' U ® n 
rather good one. and the tree is quite hardy Ce S y,eld is a 

size this variety's fruits are similar to the In R aS „ re8ards sha l ,e •»<« 

;; 9 ,aSSifiCd aS sec0n<| -« ra -'- '"-use of i.s°nferio r C, ,"s!e C ' Varie ' V 
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MICHURIN PARADISE 

There arc no hardy stocks for dwarf apple-tree cultivation in the central 
a,Ml northern zones of the R.S.F.S.R. The southern varieties of dwarf stocks 
of the Paradise. Doucin and others are not hardy enough for these localities 
and in severe winters, when the ground freezes to a depth of more than a 
metre, these stocks often are completely killed by the frost. The propaganda 
that the Siberian crab (Mains baccata B.) makes a good dwarf stock lor 
apple trees will bring nothing but harm. .... 

The Siberian crab has a large number of natural varieties, and tests have 
proved all of them to be quite unsuitable for stocks. Far from all varieties 
take well, or grow well, when grafted on to them; the vegetative periods ot 
the slocks and scions do not coincide properly; the fruits of cultivated varieties 
that are grafted on to the Siberian crab deteriorate rather than improve; " lc > 
,|„ not begin to bear fruit any earlier than when grafted on to other stocks. 
In drv summers the trees suffer from lack of moisture. — 

Siberian crab s roots spread close to the surface and do not penetrate d.cp 

'""with U‘e object of breeding a cold-resis.ant dwarf stock for apple trees 
1 crossed, in 1901. /'■ pruniloUa W. with a Pyrus Mala. paradisiac The 

seeds germinated in the spring of , ®°2 q , W entv-seventh year. The tree 

sBs 

penetrates deeply into the ground. having been damaged 

„ fully withstands our severe winter fros s never na K whcn lhe 

,.v frost for thirty ofdamage, no. only on the 

-he fruit buds. The fruit yield, after these severe wm- 

lers. was a full one. sDrouts on the lower part 

Of STJZ rveT^rt^H readHy ,1 root when planted as 
cuttings in beds out of doors. 


1932 


PARADOX 


This is a seedling of a " rie , v inc l u ded a test study, continued 

an Oleg. The process of rearing this ^ . on i( by , he dry air of 

over a perio.l of nine years. « the '""* dow frames left in during he 
a healed living room with the *»““ f|er lhe crossing was plan ed 

summer. With this in view .he ^btained grew for nine 

• m a pot where it germinated in 190J, ana 
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years without being transplanted and without any sprinkling with liquid 
fertilizer. 

Not once during the entire nine years was the pot with the seedling taken 
out of the room into the open air, and the plant was never exposed to a 
temperature lower than +12.5 c C. 

Reared under such conditions for nine years commencing with the earliest 
stage of the seedling’s development, considerable changes in the properties 



Fig. 90. Fruit of Paradox 


of the variety might have been expected, such as frailty, reduction of its 
vegetative parts, longer vegetation, particularly small-sized fruits and, in gen¬ 
eral, an inclination toward wild growth In consequence of the lark of many 
of the usual conditions necessary for the development of a plant. As a mat¬ 
ter of fact, however, when a cutting taken from this seedling was whip- 
grafted in 1911 on to the crown of an adult tree in the open air, the ex¬ 
pected sharp changes did not occur. 

This new variety, Paradox, has turned out to be quite hardy, and from 
its first bearing, in 1922, has yielded large fruits possessing good winter 
storage qualities. 


Hence, the rearing of hybrids in warm temperatures, provided the air 
is kept extremely dry, does not. in certain cases, prevent them from devel¬ 
oping the property of frost resistance. This is evident also from the wav new 
varieties of Mongol apricots have originated. 

Consequently we may ho,>c to obtain varieties hardy to our climate from 
plants found in dry and mountainous places, even though the climate there 
is warmer than ours. 
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Shape of fruit: oval-conic (see Fig. (90J). 

Colouring: greenish with bright scarlet and deep-red tint; on the fruit’s 
surface can be seen sparse whitish subcutaneous spots. 

Size: length 85 mm., diameter 87 mm., weight 223 gr. 

Stem: 22 mm. long, medium thickness, emerges from a deep cavity. 



Fig. 91. Leaf of Paradox 

Calyx: closed, with green sepals; lies in a very deep, narrow 
Core: in the larger fruits has semideveloped open carpels. «f 
Seeds: mostly only in a rudimentary state, develop 
often in small-sized fruits; they are short and tun. ^ |a#le . 

Flesh: juicy, small-grained compos.I.on has an ^ pd jn 

mpaiing time: ripe for consumption m November, the 
winter storage until the end of April. is ra |hcr 

Properties of tree: nol self-pollinating (self¬ 
good: is not exacting as to so'l.The J f , he fruits the variety 

sterile). In view of the complete absence of acd.t> trom 

may l>c classified as third-rate. 

1929 
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PIPPIN-KITAIKA 

This is a hybrid obtained from the Glogerovka fertilized in 1907 with the 
pollen from a Kitaika. Germination of the seed obtained from the crossing 
took place in the spring of 1908. 

The seedling bore its first fruit in 1917, when in its tenth year. The fruits 
of the third harvest exceeded the Glogerovka in size and weight. 



Kifi. 97 . Fruit of Glogerovka 



Fig. 93. Pippin-Kilaika. first bearing 
(drawing by I. V. Micliurin) 



Fig. 94. Fruit of Pippin-Kilaika 


30* 



Fig. 95. Cross section of fruit of 
Pippin-Kilaika 


PROCESS OF BREEDING AND POMOLOGICAL DESCRIPTION 


Shape of fruit : quite changeable, but typical fruits in most cases have a 
round shape, somewhat narrowed toward the calyx, with the largest diameter 
in the middle. For the most part the fruits are regular, without ribs 
or with barely noticeable signs of them in the upper part of the fruit 

(see Figs. (94 and 95]). 

Colouring: whitish yellow, occasionally with a 
very light rose tint on the sunny side. There is a 
rather large quantity of translucent spots under the 
skin but they are barely perceptible. 

Size: length 08 mm., diameter 73 mm., weight 
132 gr. 

Stem: 20 mm. long, of medium thickness; the 
cavity is rather wide, deep and only slightly ribbed. 

Calyx: closed, with green sepals, is situated in a 
shallow, small, slightly ribbed basin. 

Core: wide, with closed carpels of faintly marked 
contour. 

Seeds: medium size, full, of light-brown colour. 
Flesh: white, juicy, friable, of excellent taste. 
Ripening time: suitable for consumption at the end 
of November or early December; the fruits keep 
fresh until March. 

Properties of tree: distinguished for complete har¬ 
diness and good yield; the branches are arranged in 
a horizontal position in the crown, and have Arm, 
resilient wood; the windfall during the summer is 

verv small. . , * e 

In 1922 Pippin-Kitaika fruits reached a length oi 
70 mm., 80 mm. in diameter and a weight of 100 gr. 
For its good yield, long winter keeping quality 

as a first-rate variety To, £ ^ 

the U.S.S.R. and as a second-rate one for its more so 


i 


PIPPIN SHAFRANNY 


in order ,o obtain in the centra. 

variety apple with admirable \ he £,,|en of f hybrid seedling 

I fertilized in .907 a '^^^ with a KiSka. Germination of the 

derived from crossing a Giogcrmka w.in of 190 8. 

seed obtained from the crossing look plaee^nm^ ^ 

The seedling first bore fruit in 1 • shape as the Olo- 

The nee has a wilted branchy crown of the sa. 

gerovka. 



Table ,Ir - Pippin Slwfranny 
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The branches have a propensity for growing downward. Blossoming takes 
place later than usual; in this way damage to the blossoms from spring morn¬ 
ing frosts is avoided. 

Shape of fruit: oval-conic, narrower toward the calyx than toward the 
stem. The fruit is of medium size. 

Colouring: the fruits are splendidly 
embellished in scarlet over the handsome 
saffron-yellow main colour. 

In general the fruits are incomparably 
brighter and more beautifully coloured 
than the Reincttc d’Orldans. 

Size: length of fruit of the first har¬ 
vest was GO mm., diameter 59 mm., and 
weight 90 gr. 


Fig. 97. Cross section of fruit of Pippin 
Shafranny 


Fig. 9S. Leaf of Pippin Shafranny 


Stem: 24 mm. long, medium thickness, emerges from a slightly ribbed 
deep cavity. 

Calyx: small, closed, situated in a rather deep ribbed basin. 

Core: medium size, faintly outlined, the carpels are somewhat closed. 
Seeds: medium size, full, pointed, of light-brown colour; produce seed¬ 
lings mostly of the cultivated variety. 

tastf^TT^ ° f yc i lo ' vish colour ' has a remarkably spicy, wine-sweet 
taste with a slight sour flavour, and a delicate fragrance 

»£ES - ™ : ==■“■£- ssars 
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ties, development of both the growth buds and the fruit buds commences 
from ten to twelve days later. That constitutes the great merit of this variety, 
since thanks to this feature the blossoms can escape damage from the 
spring morning frosts. Besides, a change in the entire habit is noted: from 
a horizontally drooping position the branches gradually grow more vertically, 
there are fewer bifurcate branches at the ends of the shoots, and the blos¬ 
soms are arranged normally on the fruit spurs, and not on the young growth, 
as was the case during the first bearings of the mother tree. 

In 1919 this variety became distinguished for its remarkable wind resist¬ 
ance: not a single fruit dropped from the branches of the tall tree. The fruits 
are arranged on the branches in clusters of three or four. 

The leaves are of medium size, resembling in shape the Reinette d’Orldans 
leaf, which is medium oval, sharply pointed at the end, and somewhat 
widened at the stem. 

The sprouts are rather thick, with the internodes of medium size; the 
wood is firm. 


In the nursery's rather poor, loamy and sandy alluvial soil the mother 
tree produces an abundant harvest every year. 

During the eighteen years I have observed this tree no damage of any 
kind has ever been noticed either from frost or sun scorch. 

The tree and the fruits are little and seldom attacked by pests; this makes 
the variety highly valuable for large plantations. 

The Pippin Shafranny is irreplaceable as a maternal parent for crossing 
with other varieties. In this respect only the Bcllefieur-Kitaika, a variety new¬ 
ly bred by me. can compete with it. The Pippin Shafranny variety lias proved 
hardy in'Ivanovo Region at N. Dianov s place, situated at 58 N. Lat., some 
500 km. north of Michurinsk. 

Because of its especially beautiful exterior and its line llavour I partic- 
ularlv recommend this variety as a first-rate one meriting tlie mast extensive 
commercial cultivation in the central, northern and even southern rones 


the U.S.S.R. 


1929 


REINETTE BERGAMOTTE 

typical signs of culture; this becomes apparent particularly 
round seeds selected from fruits of these varieties round seeds 

Well, then, in my nursery, one of these almost P ' J cribed| an e x- 
Of the 600-gram Antonovka produced the new variety 0 
eellent one as to the taste and appearance of its fruits. 
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The seed was planted in January 1893. The following summer, in 1894. 
a luxuriant, fine-looking seedling developed from the sprout; its leaves were 
round in shape and were very downy. 

It should be mentioned that down is very rarely found on leaves in the 
first year of the seedling’s growth. With the object of ascertaining the in¬ 
fluence of the stock on a new variety that is joined with it at the earliest 
possible stage of the variety's development I grafted, that same summer, buds 
taken from a seedling onto the crown of a very vigorous wild thrce-ycar- 
old pear tree. The grafts took splendidly, and in the following two 
years, with the gradual removal of parts of the pear wilding's crown, the 
grafted variety of apple rapidly developed into a very beautiful little 


crown. 

To my amazement, however, the remarkable down of the leaves and 
shoots thinned out greatly each year, and were it not for the fact that the 
long shoots continued to he of a considerable thickness, one might have 
suspected the degeneration of the new variety. 

As it turned out later, however, this would have been a gross error, since 
the change did not indicate that the variety was running wild, manifesting 
atavism (a return to its forebears), but rather that it was due to the influence 
of the pear stock on the young scion of a variety which had not as yet suc¬ 
ceeded in developing sufficient stability, and that this influence was expressed 
in the mixing up of the apple and pear characters. 

Then, notwithstanding the vigorous and healthy development of the apple 
variety grafted onto the pear stock, the latter's stem became quite sickly in 
the spring of the second year after the grafting. Something in the nature of 
dry gangrene appeared on the stock, so that I had to do something to save 
the graft of the new variety from perishing. 

Not wishing to subject the graft again to the influence of an apple slock 
and thus have it lose the changes acquired as a result of the influence of the 
pear stock, I thought it best to bend the pear's stem down to the ground 
and root the graft at the point of union with the pear tree, where, by the way, 
there was a large excrescence. 

The layer, as I expected, took root splendidly and astonishingly fast. 

By gradually pruning the unnecessary branches of the former crown I 
produced a stem easily and quickly. 

In 1898 (the fifth year after germination) the young tree bore the first 
fruits. If we exclude the time the plant s development was delayed due to the 
grafting and subsequently the rooting, then the phenomenally early first fruit¬ 
ing, which, I suppose, came as a result of the perturbations experienced by the 
LT/rr • 0W ' ng '° an unusual grafting, 'he rooting at a rather ripe 
Uon oTapectalists. PrUmn8 Whi ’ e ^ d ™ ‘»e a,ten- 

CI ' rCme ' y in, , eres,in S picture for study is provided by the grad- 

»s Paris ritthiuD toTf ° f ,he ,ree of ,he > ° u "8 variety in all 

hp fnl w P - ?' Ur ," y ' and ,he S real deviation in shape and size of 
the fruits beginning with the 1898 harvest and up to 1906 
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Thus, as early as the lirsl hearing the shape of the leaf blades and their 
siir I ace changed considerably from what was observed in the first period of 
growth on the pear wilding: the blade became larger, took the shape more 
usual for apple trees, but the leafs contour altogether resembled that of a 
pear. The down on the underside became thicker, the shoots, too, became 
covered with pubescence anil their round, smooth surface yielded place to 
a faceted one. 



Fig. tut. Fruit of ItcinCtc Bcrgumo.tr. Ilrs. bearing (drawing by I. V. Michurin) 


The change was reflected especially clearly in the fruits ofithe first yield 
i 1898. which had the appearance and shape of pears (see Fig- l JJ- 
em of the fruits of the first crop was very thick, short with a 'aleral 
ccessory green protuberance; it was placed, strongly *'»"""«■ n ° * 
tallow cavity, as is .usual with the fruits of apple trees, but a P eminently 
rojecling asymmetrical green protuberance, as is the case with 6 

toltc. That is why I named this variety Rcinctte Bcrgamotle. 

I repeat, the fruit s general shape and the appearance of .Is colouring 

' e T,m^r^."^wi,h a scarlet glow on the side ex- 

osed to °he sun. TheVo.uherance an.i the ^""^^dtad tn - 
tore a hrilliatt. light green. The flesh was comp»C ; Pnckl y a>^ 

client spicy-sweet taste with a slightly .^riargeluddnotgernti- 
pril. The seeds of the firs! fru.ts were round and arge DM 

ale. In the following years the fruits changed so • . P 

sual shape of apples. 
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Shape of fruit: in the eighth year of the seedling's bearing—large, turnip- 
shaped (see Fig. (100)). 

Colouring : the rind is brilliant, compact; the fruits picked green from 
the tree assume a bright-yellow colour with a scarlet glow on the side ex¬ 
posed to the light. Over the entire surface of the fruit whitish spots under 
the skin are perceptible. 

Size: length 58 mm., diameter 77 min., weight 171 gr. 



I-ig. 100. Fruit of Rcinctlc Brrgomotlo (drawing by 1. V. Miciiurin) 


Stem: thick, 20 mm. long, with a slight lateral protuberance on the lower 
part, is not placed in a cavity (there is no cavity), but on a completely filled, 
slightly protuberant area of green colour. 

basfn ,WX ° PCn ' ^ S ° me frUi ' S P “ r,,y ° Pen ' ploced in n vcr - v small, sloping 

Core: highly bulbous in shape, with closed carpels. 

Seeds: full now no longer round but oblong, light-brown in colour. 

green cene^lv^ ° n . V “* P °'"" Whree " ,c pcdicl - is -"ached is i. 

Sicv-'sweetTas.e ,s ( '"■"c'erisKc of the Reinellcs. has a delicious 
spicy sweet taste with moderate sourness and a slightly oily flavour 

nieli ' P ' nm9 ' m ' : ,hls varie, y * fruits should be picked rattier late but earlier 
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wide, roundish shape; the dentation is large and obtuse but not deep; they are 
of medium size. The flower buds are placed at the ends and over the entire 
length ol the shoots; the yield is rather generous; the fruits hold firmly to 
the tree and very few drop to the ground. 

Because of its absolutely perfect hardiness, long winter-keeping capacity 
and tlie good qualities of the fruits, this variety has a good future in our 
locality. It is first-grade. 

1929 


MICHURIN SINAP 

This variety originated from a seed of a Kandil-Kitaika planted in 1913. 
Fruiting commenced in 1922. 



Fig. 101. Cross section of fruil ol Michurin Sinop 
The fruil has an oblatei shape. with, most f ™'^ s ®^ , ^' w hilish spols 

ISrSrrIs'«deep. regular cavi,. The ca„ 
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lies in a deep, wide and ribbed basin. The core is small, bulb-shaped, and 
the flesh is prickly and has a refreshing sour-sweet taste. 

The tree well withstands our severe winters. 

The fruits keep until December. 

It is an excellent late-autumn variety. In view of the fact that some of its 
fruits are affected by spottiness while still on the tree, and some dropping to 
the ground has been observed, this variety should be classified as second- 
grade. 

1932 

SLAVYANKA 

With a view to the possible elimination of the many defects of our Rus¬ 
sian traditional Antonovka by hybridizing it with the best foreign variety, 
I fertilized, in 1889, the blossoms of a common Antonovka with the pollen of 



Fig. 102. Fruit of Slavyanka. first bearing (drawing by I. V. Mkhurin) 


cross germinated in the 


an Ananas-Reinette. The seed obtained from the 
spring of 1890. 
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sums of this one possess a marked resistance to spring morning frosts and 
set in years when the blossoms of practically all other varieties are found 
to be killed bv frost, as was the case in 1913, for example. 

After an unusually early spring that year, came severe frost with the tem¬ 
perature dropping to -5 C. on May 1. The frost caught all the apple-tree va¬ 
rieties in bloom. Notwithstanding this, fruit set from the flowers on the Slav- 
yanka trees and yielded a goodly number of fruits, whereas on a large number 
of trees of other varieties they did not set at all. or if apples did result there 
were no more than three to five per adult tree. 

The Slavyanka's yield is generally very large and constant. 



Fig. 103. Fruit of Slavyanka (reduced) 

The .rees grow and yield abundan, c.ops in a.jno,. .he -me way under 

the most varied conditions in our localities. * . j ificant 0 ne, is that in dry 
or black and humid; the only difference, an ^ jn 

places .he fruiU of .he Slavyanka are larger and greener, 

colour, while on black soil and in u j"‘ p . di(Tcre nt varieties growing next 
Neither is the yield affected by apple trees of d.fferen. 

to the Slavyanka trees. illation since it is easily selfcd. 

It bears fruit well even when plan i ^anongiludinal depressions 

Shape of fruit: turnip-round ^ 5h [ ino variety (see Fig. (103]). 

are observed, such as are found on cl an d less than other vane- 

mnd and its colouring- smooth, rath ^ from lhc tree the 

sssss Kj-rt 

‘jf^sser-zr* -——--.. 
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through the lustrous rind may be seen whitish spots sometimes with greyish 
centres. 

Size: length 60 mm., diameter 70 mm., weight 107 gr. 

Stem: thick, 10 mm. long, situated at the bottom of a shallow, sloping 
cavity, and only in rare cases does it reach its edges; the upper end is thick- 



Fig. 104. Leaf of Slavyanka 


This is an almost con- 


ened greatly by a green-coloured lateral excrescence, 
slant characteristic of all Antonovka hybrids. 

'ff: ralh " wide wi,h five short and wide sepals inclinins in- 
\>ard, situated in a ribbed basin of medium depth. 

fj; 0 "; *”*"■ " arrow ' wi,h hghtly closed carpels, completely separated 

Zd in Z Under .' he C r aly \ by a Wide layer ° f -hd flJSh: this is rarelv 
found in other varieties of apples. 

lighfbrtn'in'cotur 0 C ° n ' ainS fu " sire. 
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Flesh: while, delicate and juicy; when fully ripe rather friable, and only 
when the fruits are considerably overripe (in April) do they become mealy. 
It has a pleasant taste, sweet and slightly sour; the fruits may be used fresh, 
or for soaking, pickling or for making paste. 

Ripening time: the fruits should be picked at the beginning of September, 
hut they ordinarily begin to ripen in January; they do not spoil in storage 
before the middle of spring. 

Properties of tree : completely resistant to winter frosts in localities in the 
central and northern zones of the R.S.F.S.R. Observations over a period of 
thirty years have never shown a single case of Slavyanka trees being damaged 
by frost. The same may be said as to the immunity of the bark of the stem 
to scorchings. It has been unaffected regardless of the sharp changes in tem¬ 
perature in spring and winter. 

The Slavyanka tree grows to medium size. The crown naturally grows to 
a regular, broad, paniculate shape with rare, relatively upright branches. The 
yield is extraordinarily large, with fruit buds even appearing over the entire 
length of one-year-old shoots. Both fruits and leaves are quite resistant to 
fungi parasites, and the blossoms are noteworthy for particular resistance 
to spring morning frosts. 

In employing different varieties of stocks it has been found that when a 
Slavyanka was grafted on to seedlings of cultivated apple trees there was a 
tremendous difference: the trees developed more luxuriantly, the yield was 
greater and the fruits were better in quality. The results are somewhat 
poorer when it is grafted on to a wilding or Kitaika; when the Matus baccata 
Borkh. is used as stock the Slavyanka's good qualities are lowered. 

Because of the short stem the fruits are pressed close to the branches; 
they withstand remarkably well the strongest gusts of wind and the percent¬ 
age of windfall is very inconsiderable. This gives ground for recommend¬ 
ing trees of this variety for planting in orchards in open places that are 
poorly protected from the winds. 

For its great hardiness and yield this variety may be considered as hr. l- 
class for planting in northern localities of the R.S.F.S.R. 

1929 


TAYOZHNOYE 

When considering the development of fruit 

districts of our Union, particularly in ,c ™ localities and the extreme 
bear in mind the rather severe climate of those• cia , clllliva . 

paucity of fruit-plant varieties there that are su,table those 

tion. Hence, the prime and urgent need is to '"P™*" d uctivitv. 
territories and supplement it with va "* l '“ °[ may state most emphatically 

th ,,°i" L he p^^ the 

lively rigorous climatic conditions of these northern areas. 
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With this in view I fertilized, in 1906, the blossoms of a Kandil-Ivitaika 
with the pollen of Mains baccala Dorkh. Germination took place in 1907, 
and the first bearing was in 1911. in the seedling's fifth year. The fruits 
very much resembled the ordinary Kitaika. but in many of them the calyx 
fell oir, as is the case with the true Siberian crab. 

This hybrid, in addition, manifested particularly vigorous and early bear¬ 
ing. Even one-year-old grafts on the wilding of the ordinary Malus syl- 
ocstris Mill, yielded fruits, something that does not occur with the grafts of 



Fig. 105. Hooting of branches of Tnyozhnoye apple tree 


any variety whether cultivated or wild. This variety appears capable of be¬ 
ing cultivated in cold areas where no other apple tree will grow and bear 
fruit; for in such places one- and two-year olds may easily be covered with 
snow, and the snow-covered branches are sure to bear fruit 

‘?“ ause . ° f i,s exceptional frost resistance, which enables it to grow at 
This vs . hnuts of distribution of apple 1 named this variety Tavozhnoye. 
, dS, n K; T y T CC5Sfu " y bc subs,i,u, «l for the Paradise as 

nove Lnch a ?'" . ap P ,0 - ,rec cu "" r «' ">e more so since the Tnvozh- 
noye branches readily take root by layerago (see Fig. [105]). 
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This variety, moreover, may rentier an important service in the role of 
intermediate grafts, i.e., the so-called mentors, lor increasing and accelerat¬ 
ing the fruiting of new varieties. 

The fruit weighs 11 grams. The flesh is compact, semi-transparent and 
prickly, and lias a good flavour; it will keep in winter storage until January. 

This new variety is of great importance in the northernmost areas of 
apple cultivation not only for large-scale planting, but also for using as 
a component in hybridization; also it may be used for seed planting, to 
produce new local varieties under the rigorous climatic conditions of those 
parts by selecting specimens that manifest the greatest hardiness and yield. 

In this way, by means of such labour the cultivation of apple trees may 
he pushed several hundred kilometres farther north. 

11132 

TRUVOR 


As early as 1889, among a number of other experiments, I pollinated the 
blossoms of a Skrizhapel with the pollen of a Blenheim Reinctte. 

Fruits set and ripened well; they did not in any way difTer in shape or 
colouring from the ordinary Skrizhapel fruits. 

At the end of March 1890 the seeds were planted in a box which was 

placed outdoors. Later in the spring 


\ 



/ 


the shoots were pricked out in the 
usual way. 

The first bearing of one of the se¬ 
lected seedlings took place in 1898, 
its ninth year of growth. The fruits of 
Hie first harvest were 50 mm. long, 
05 mm. in diameter and weighed 
110 gr. In 1899 when the nursery was 
moved to another section I also had 
to transplant the mother tree of this 
variety when it was already ten years 
old. The new soil was of silt and sand, 
and quite by chance the transplanted 
tree was placed in the vicinity of some 
adult Skrizhapel trees. And so, due to 
the influence of the pollen from the 

neighbouring Skrizhapel trees tna, fertilized 
ling-an organism st,II too young to of the transplanted 

change resulting from repeated in maternal parent, i.e., the 

tree changed considerably in the d,rec , to lhe shape; as regards 

Skrizhapel. Rut this change * all as compared with the 

laste, the change in quality—if there was any 

first fruit l.orne-was insignificant phenomenon only by the 

If in the given case we were to “P la ‘ n “ P ., chanRe in a new ten- 
change of soil, even then, on comparing so sharp g 


Fig. 106. Cross section of fruit of Truvor, 
first bearing (drawing by I. V. MIchunn) 

neighbouring Skrizhapel trees that 
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year-old variety with the barely noticeable deviations, that take place in old 
varieties under similar circumstances, we shall obviously have to recognize 
the fact that new varieties acquire full maturity and stability slowly. 
Although in the case described the 



variety gained in flavour, it lost much 
in appearance and beauty of the fruits. 

Consequently this is yet another con¬ 
firmation of the fact that the best qual¬ 
ities of hybrid seedlings, external as 
well as internal, depend on the ration¬ 
al rearing of the plants, i. c., on the 
wise and expedient care, and to a con¬ 
siderable degree on the quality of the 
soil, good nutriment, etc. 

The difference in climatic conditions, 
however, does not constitute an essen¬ 
tially important handicap, if for no 
other reason than that, firstly, even 


Fig. 107. Cross section of Truvor fruit 

(drawing by I. V. Michurin) Fi 8- 108 L *“f of Truvor 


abroad where the climate is comparatively better, fruit-tree seedlings, if 
reared simply as wildings, bear fruits that are sourish, small and unprepossess¬ 
ing just as in our country; secondly, every originator of new varieties is in 
a position to remove or prevent various undesirable characters by selection, 
or, to put it better, by selecting only such individuals as will prove good 
even in the rigorous climate of his locality. 

Shape of fruit: nicely rounded, oblale, well-developed ribs on the fruit’s 
surface—m general a conspicuous variety fit for display (see Fig. (1071). 

■ Colouring: the rind is smooth, oily to the touch, yellowish green with red 
dashes; also striped. 


21-688 
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Size : is the same as of the fruits of the lirst bearing, i.e., length 50 mm., 
diameter (>5 mm. and weight 110 gr. 

Stem: thick, short. 8 mm. long, emerges from a wide, ribbed deep cavity, 
lightly covered with a rough bloom. 

Calyx: medium size, closed; lies in a deep, wide and ribbed basin. 

Core: small as compared with the size of the fruit as a whole, with closed 
carpels. 

Seeds: full, of good constitution, grey brown. 

Flesh: yellow in colour, compact, prickly, possesses a fine spicy sour-sweet 
taste incomparably better than that of the Skrizhapel. 

Ripening time: the fruits ripen at the end of November; in winter storage 
keep until April. 

Properties of tree: its growth is rather vigorous: the crown's branching 
is dense. The resistance of the crown and of the fruit buds to our frosts 
is absolutely complete. Extraordinarily unexacting as regards soil, grows 
equally well and bears fruit both on black earth and on sandy, poor soil. The 
harvests alternate regularly with periods of dormancy. The shoots are of 
medium thickness. The leaves are of medium size, elongated-ovate with a 
pointed apex; the serration of the margin is small and fine. 

When used as a maternal parent in crossing, the Truvor steadily trans¬ 
mits its best qualities as one or the best frost-resistant varieties. 

This variety may be considered as second-grade for the central zone of 

the R.S.F.S.R. 

1929 

SHAMPANREN-K1TAIKA* 


(CALVILLE-K1TA1KA) 

The age-old Calvillc apple, described as far back as in the 14th 
century, is a white winter variety. Because of the quality of its fruits_i 
is considered in the West as the best of all apple varieties, and in he 
markets of our chief cities these fruits when imported from abroad fetched 
higher prices than any other apples. But it is no goodat «U for.cu H ivahon. 
our orchards because of its sensitiveness to our frosts. Besides ..fL,,,* 
affected by fungi diseases, which in rainy summers affect no y Is 
but also the leaves and branches. Even in the Cr.mea its fruits 
normal development, and they are nearly always worse than the frrn s o 
this variety imported from France. In a word, there was no hope 'w atever 
of cultivating this delicate fruit out of doors but, n^er.heless l had the 
desire to have one at leas, somewhat like it. For several ye. rs Ih xefor,, 
kept a specimen of a White Calville grown in a tub on a dwarf stock 

TS? tSL 

mixed with the pollen of a Champagner Rcinctte. 

. This variety has been describe., by me before under .he name of bkMhb 
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Germination of the seed obtained from the crossing took place in 1908. 
The seedling proved not quite able to withstand the winter frosts; the shoot 
ends of the summer s growth froze each year. 

To eliminate this defect it was necessary to repeat the influence of the 
Kitaika apple tree, this time used as a mentor. With this in view, in 1910 
buds were taken from the seedling and grafted onto the crown of the mater¬ 
nal tree, the Kitaika apple tree. The buds developed splendidly, covering the 
crown of the Kitaika. They were no longer damaged by frost. 

The first bearing took place in 1913, in the sixth year of growth after 
germination from the seed and the fourth after the grafting. 

Shape of fruit: the fruits arc of a low turnip shape, medium-sized, 
some of them having the fine shape of the Calvillc, or, rather are star-shaped. 



I'ig. 109. Cross section of Chainpag ncr 
Reinette 


Fig. 110. Cross section of Slmmpnnrcn- 
Kitaiko 


fruit ft ' C S,anding ° Ul P romincn,, y down the entire length of the 
Colouring: light straw. 

Size: length 46 mm., diameter 66 mm., weight 90 gr. 

hedral*cavily^* Sh ° r1, " mm ' ,0n8 * silua,cd in a wide - rather deep penla- 

Calyx: closed, rather narrow, surrounded by the source of the fruit’s five 
ribs; situated in a shallow basin. 

Core: wide, very oblate, with closed carpels. 

the ^crediUrv'Iran'ii COn ’P lc '^' 1,lack ' n 'he ialter serves to indicate 

F, y ,ransmissi0n ot ,he properties of the White Calville 

v m .r; h ~ -n the c* 

keeps^hi'winter 1 storage*without *“ 

21 * 
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Pro/ierties of tree: fully hardy; shows a squat growth with rather thick 
shoots of a reddish-brown colour. It requires rich soil and a site protected 
from strong winds, for even though the defects inherent in the White Winter 
Colville have been greatly lessened, some of them have nonetheless been 
transmitted by inheritance to the hybrid to a considerable degree, as, for 
example, when strong winds blow much of the fruit falls even before being 
completely ripe. 

Then, the leaves and particularly the fruits arc susceptible to attack by 
various parasitic fungi, the marks of whose action stand out sharply on the 
light colour of the fruits. Hence the main defects of this hybrid va¬ 
riety are the same as those possessed by its parent, the White Winter Cal¬ 
ville. namely, the fruit's propensity to develop blemishes and to fall from 
the trees. 

Notwithstanding the Shampanren-Kitaika’s defects enumerated here, tins 
variety should be considered a first-rate one for its excellent taste. 

1920 


SHAFRAN-KITAIKA 


In 1907 I fertilized a Reinette d'Orleans with the pollen of an orchard 
The seed obtained from the crossing was planted in the spring of 1908 



Fig. 111. Cross section of fruit of Shafran- 
Kitaika (drawing by I. V. Mkhurin) 

and germinated the same spring. The seedling bore fruit for the first hme 
in 1920 . the twelfth year of its growth. 

Shape of fruit: turnip-shaped. and Jtffl darkcr strokes 

jrs* r .ss*- .<> sun . ^ 
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appearance generally greatly resembles Ibe 
Keinettc d'Orleons. 

Size: length 45 nun., diameter CM* mm., 
weight 08 gr. 

Stem: 20 mm. long, of medium thickness, 
placed in a narrow and deep cavity. 

Calux: small, closed, broad, placed in a high¬ 
ly slanting shallow basin. 

Core: wide with slightly open carpels. 

Seals: very broad, of complete structure and 
dark brown in colour. 

Flesh: white, friable, resembles the ('alville 
in constitution: is juicy, has a wine-sweet taste 
with a slightly sour flavour and a pleasant, 
strong fragrance. 

IiiI>erung time: begins to ripen for use in the 
second half of December: the fruits keep fresh 
in winter storage until March. 

Properties of tree: is sufficiently resistant to 
the winter frosts of the central zone of the 
R.S.F.S.R.; is of medium size; the branches arc 
firm, of medium thickness, rather resilient, 
thanks to which there is practically no 



Fig. 113. Leaf of Shafrnu-Kilaika 
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windfall in the summer when high winds blow or even in storms; the 
tree is not exacting as regards soil; the yield is yearly and astonishingly 
generous. 

For its line appearance, good flavour and yield this variety should be con¬ 
sidered a first-rate one and deserving the widest commercial cultivation. 

I92U 


SHAFRAN SEVERNY OSENNY 

This variety, commercially very valuable in localities of the central and 
northern parts of the U.S.S.R.. originated from the fertilization of the blos¬ 
soms of the well-known old apple variety, Korichnove, with the pollen 



Fig. 114. Fruit of Shafran Severny Osenny 


of the foreign variety, Rcinelle d'Orleans. Germination of the seed obtained 
from the crossing took place in the spring of 1895. 

The first bearing took place in 1906, the seedling s twelfth year. 

Shape of fruit: regular, turnip-shaped, toward the top is somewhat trun¬ 
cated and conic. In appearance and colouring the fruits greatly resemble the 


Reinette d'Orleans. . .. . 

Colouring : saffron-yellowish green with scarlet strokes, thickly scattered 

over the entire surface of the fruit. 

Size: length 55 mm., diameter 74 mm., weight 112 gr. . 

Stem: very short, 8 mm. long and 2-3 mm. in thickness, s.tuated in 

a wide, regular, deep cavity. . . 

Calyx: open, of medium size, placed in a w.de, shallow, regular basin. 

Core: very small, with closed carpels. 
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Seeds: ordinarily 25% are incompletely developed and 75% are full, 
brown in colour. 

Flesh: juicy, delicate, of excellent spicy wine-sweet taste and pleasant 
fragrance. 

Ripening time: is suitable for use early in September; keeps in storage 
until December. 

Properties of tree: its growth is rather vigorous, compact; the tree is 
strong, there is little windfall in the summer; it is not attacked by insects or 
parasitic fungi. It is not at all exacting as regards soil; in the thirty years 
that I have observed the tree it has not once been damaged by winter frosts; 
the yield is considerable. 

I he variety is very valuable commercially. Its quality as to taste entitles 
»t to be considered a first-class autumn variety for localities in the northern 
and central parts of the U.S.S.R. 

1020 
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MICHURIN BEURR£ ZIMNAYA 

ll.m'liodtl'Zr'f b,< r n ‘ S 0f a y ° ung ' six >’ car -° ld Ussurian pear sapling 

" " ,C , rS ' " mc wcrc for * d ' zcd will, pollen taken in II,c 
orciiard of an amateur gardener acquain¬ 
tance of mine from a potted sample of a 
pear which he had erroneously called 
Bcurrd Diel. Its correct name was Beurre 
Royal, as became evident subsequently 
rom the similarity between the shape of 
he fruit of the hybrid and that of the 
Koval pear. 

,, . l ?! C » Ussurian pear sapling that 
ad I, oon,e d for the first lime was chosen 
■ore for the role of the maternal plan, 
because trees of wild varieties of older 

varieties ‘T*. Cr05sed wi,h '“"ivated 
varieties, d.splay excessive vigour in 

transmitting their characters to the hv 

from seef/ h I ° f y ° Ung P' an '* Brown 
from seeds, however, this influence on the 

hybrids is considerably weaker 
of nn? h °?e ,hUS ° b,ained in ,,| 0 spring 

rromlr,aSl b MX= 

res ts. 1911, two seedlings produced * l5 ‘ Michurin Bcurr* zimnaya. 

first bearing (drawing by I. V. Michurin) 
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small, tasteless fruit of summer ripening, their stems suffered greatly from 
sunburn. 


In 1912, the third seedling, distinguished for its exceptionally thick 
shoots, and therefore named Tolstobezhka, produced beautiful fruit of good 
flavour which kept in storage until January; but the qualities of this variety 

of fruit—both flavour and 



Fig. 116. Michurin B«urr* Zimnaya. second bear¬ 
ing (drawing by I. V. Michurin) 


storage quality—developed 
only gradually in subsequent 
years. The fourth seedling, in 
1912, produced first fruits of 
large size, thickly speckled 
with red patches on a green 
background, of good flavour, 
and autumn ripening, which 1 
named Rakovka. The fifth 
seedling, which I named Mich¬ 
urin Beurrg Zimnaya, success¬ 
fully combined, both in the 
properties of the tree and in 
the quality of its fruit, the 
virtues of both parent plants, 
in the same combination, 
thanks to which this new 
variety of real winter pear will 
undoubtedly be evaluated as 
first-grade, very good for or¬ 
chards in the central and 
partly also in the northern 
zones of the U.S.S.R. This high 
evaluation of this variety is not 
in the least an exaggeration, if 
only for the reason that in our 
parts there has not been up 
till now a single hardy variety 
of pear, the fruit of which 
could kdcp fresh during the 


winter. 

Moreover, of enormous importance is .he excep.ional hardiness of the 
,ree. During my .wen.y-.wo years of o^Uon no. .^mglc hmneh, ^ 
a single tw.g, was damaged by temp crature went 

tsssss 

exterior and looks beautiful. • ,i ic flavour of the 

The yield is very abundant, and in add.t.on to all this, the 






PEARS 


329 


fruit of this variety can, in my opinion, be regarded as equal to that of many 
southern dessert varieties of pears. 

The first bearing took place in 1914, in the eleventh year of growth; the 
sapling produced as many as twenty-five fruits, the weight of the big ones 



reaching only 107 grams. 

In the second year of bearing, in 1915, simultaneously with the blooming 
of the local varieties, such as, for example. Tonkovetka, Tsarskaya, and 
others, large white blossoms of the new variety completely covered half of 
the branches of the young crown 
of the sapling (there were no 
blossoms on the other branches) 
and all without exception set 
fruit; moreover, there were no 
windfalls whatever right up to 
the time the fruit was picked in 
the middle of September. The 
fruit held very firmly to the 
branches and well withstood the 
action of strong winds. The 
lower, more horizontally disposed 
branches, were weighted to the 
ground by the thick clusters of 
fruit. 

At the second harvest—Sep¬ 
tember 28, 1915—150 fruits were 
picked, and the largest of these 
already weighed as much as 171 
gr.; the total weight of the whole 
crop was 22 kg. 

The height of the young tree 

in 1915 was 4 m. The width of Fig. 117. Cross section of fruit of Michurin 
the wide-panicular crown was Bcurri Zimnnya (reduced) 

3 m. Height of stem 1.35 m., 
thickness at its base 10 cm. in diameter. 


The leaves, of medium size, keep on the tree until the end of the autumn, 
much longer than those of the local varieties. In storage, the fruit is very 
resistant to decay, even in those cases when the skin is damaged by deep 
scars. Nor does it wrinkle when stored in very dry premises. 

.. „ thc . spring of I9,6 > Michurin BeumS Zimnaya began to bloom after 
e Ussur^n pear and the summer local varieties; during the blooming period 

went down hr ?r?f S ° f fr ° Sl ’ ° ne afler ano,her ’ when the temperature 
of fi p frn » f „ C ' 0W zer °’ bul lhis had no harmfuI cfTcc,s on thc setting 
ever Th ° f ' \* vane,y: lhere were no seeds »n the fruit that vear, how- 
turn In™ “L M 85 P ‘? ed „ at ,he end ° f Se P' eml *r. In storage it began to 

X .t res" keoTtn h’ ^ "" Cr ° P kep ' un,U ,he **“»»« of Feb- 
y, me rest kept until the beginning of March 1917. 
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Tlu* weight of the fruit was aboul 128 gr., although it had not diminished 
in external size: it follows then that the flesh of the fruit was of a looser 
structure that vear and totally bereft of seeds. 

Already in 1915 I noticed that the fruits of this variety that were picked 
late, namelv. at the beginning of October, kept in storage only until January, 
i.e., six weeks less than the other fruits that were picked at the end of Sep¬ 
tember. In 1910, when there was a rainy and cold summer, the fruit picked 


pig. | IK. Pear orchard of Michurin Beurr* Zin.naya at reproduction department 

of Central Genetics Laboratory 


„n September 23 kept in storage until April, but in 1917 (wh» there a 
hot. dry summer and an exceptionally early spring), he frui p 

on October 1. kept only until the end of October and went bad 
decay not on the outside, and not in the core, but m patches tn he t nd e 
stratum of the tics.,. Here it must be taken into constderabon thaM^the 
spring of that vear weevils damaged all the blossoms ■ P • 

.....r.r!;S2 

grew, they had no seeds, as was the case in 1910. .1 a ser> t 
this damage also alTeeted .he storage quality of frlli , 

Here, the phenomenon of parthen^arp^ o .he deveiopmen 

without fertilisation, also serves as a good , a ' ^ or jn , ecls a good crop 
in the years when the blossoms are ca , c5 ,, 

of fruit is nevertheless obtained from the trees, altnougn 

loses considerably in storage quality. 
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I now pass lo the pomological description of the crops of recent 
years. 

Shape of fruit: broad pear shaped, asymmetric. 

Colouring: at the time of picking. October 1—pale green, speckled 
with small grey patches. During winter storage, approximately towards 
November-December, the fruit acquires a pure yellow colour with a brown¬ 
ish-carmine flush. 

Size: length 75 mm., diameter 85 
mm., weight 271 gr. 

it Stem: thick, 27 mm. long, thick- 

ens at the base; of brown colour, at 
the junction with the fruit it has weak 
ringlike excrescences, lodged in a nur- 
' row, 3 mm. cavity. 

Calyx: rather broad, open or half- 
'' '''NS®open. lodged in a shallow basin. 

Core; small compared with the size 
*Z&8&s Slt Of the fruit, with closed carpels. 

Seeds: well developed, fully ripened, 
dark-brown colour. 

Flesh: white in colour, juicy, oily, 
\ sweet, non-viscous, without tartness 

\ and of strong fragrance. 

\ Ripening time: the fruit is picked 

\ from the tree at the end of September. 

begins to ripen at the beginning of 
December; it keeps in winter storage 

Fig. m Leaf of Michurin until March '° Sing lte CXCClle "' 

■“"* Zimnaya "“Xperf/ea o/ free: abundant crops, 

hardiness complete, blossoms very resistant ^I'kiUcdl 

,l„. strongest morning frost, when ",c outs de parts oftheblMsom ^ ^ 
ovaries are nevertheless forined and seedless 1 , 5( . s , he f r „it 

occurs when the blossoms arc damaged by weevils, but in such 

-tE --srr 

fun8i from 

reaching the pulp. from an amateur gardener 

From a letter received on February 15. 19^ „ ^ yashkino> Berezovsky 
Nikolai Yosifovich D.anov. who hves. ^ Mic|)Urin Bc „ r r<- Zimnaya pear 

District. Ivanovo Region, it 18 evl *. la llcd i a | C in the autumn, from 1917 

rssrtE 'v u-*«—* - ,hrough 

BU "n d S ?cr.h"i locality is situated near the 58" N. Lab -d five hundred 


Fig. 121. Leaf of Michurin 
Bcurr£ Zimnaya 
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kilometres north of the town of Michurinsk. In that locality, owing to the 
smaller total of summer heat and, in general, the shorter vegetative period, 
the fruit will ripen in storage later and keep fresh until May, as has been 
observed also in Michurinsk in cold years. Owing to the fact that the Michu- 
rin Beurre Zimnava variety is unrivalled for its splendid flavour, long winter 



Fig. 122. Leaf of Bcurr* Royal pear Fig. 123. Leaf of Ussuri an pear 


storage qualities and the remarkable firmness of the fruit in autumn, 
which enables it to be transported long distances without harm, it is suitable 
not only for the central and parts of the northern zones of the U.S.S.R. but 
also for some western and more southern localities. 

This variety must be fully regarded as first-grade and of high productive 
'•uluc, particularly if it is grafted high up on the stem of a wilding. 

1929 


PROCESS OF BREEDING AND POMOLOGICAL DESCRIPTION 
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BEURR£ KOZLOVSKAYA 

This new variety was obtained in 1889 by the fertilization of the old 
Tonkovetka variety with the pollen of the winter variety Beurre Diel. 

The seeds obtained from this cross sprouted in the spring of 1890. 



Fig. 124. Fruits of Beurre Kozlovskaya pear 
(drawing by I. V. Michurin) 


The first hearing occurred in 1898. in the ninth year of the seedling's 

Kr °When the fruit ripened it was found that the characters of the old Ton¬ 
kovetka variety formed in the course of centuries under the .nfluence of 
environment of the given locality, proved to be dominant m relation to the 
characters of the Beurre Diel. As a consequence. lh e/ r u.« of th ne« hybrid. 
Beurre Kozlovskaya, although possessing higher 'n'rinsjc qual • 
pared with the Tonkovetka variety, turned out to be. like the mother plant. 

of summer ripening, and small in size. 
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Shape of fruit: round, Bergamolte-like, slightly flattened at the calyx. 
Colouring : light green, passing to yellowish green at the time of ripening. 
Size: length 50 mm., diameter 51 mm., weight 92 gr. 



Fig. 125. Leaf of Dctirrl Kozlov¬ 
skaya pear 


Stem: medium thickness. 37 mm. long; cavity in which stem is placed 
barely perceptible, or completely absent. 

basin^ 01 SmaH dimensions ’ open: p,aced in a vcr >* widc - sloping, slight 


Core: medium size, asymmetrical, closed carpels. 

Seeds: full, sharp pointed, medium size, dark-brown colour. 

Flesh: juicy, melting, spicy sweet flavour. 

August ™ 09 timC: bCC ° meS f,t f ° r consum P ,ion >n the first half ol 

u ar A^ PertiC *° f tree: * his varic, y is distinguished for its absolutely complete 

^ tra , ordin K ry f r imy * The fruil in sometimes nine 

together, co>er the branches winch, possessing a firm, resilient wood, stand 
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up so well lo winds and storms that breakages in the crown in the course of 
the summer are never observed; growth of the Beurr6 Kozlovskaya tree is 
sturdy. 

l-'or its line flavour, early ripening of fruit and abundant crops, this va¬ 
riety must be regarded as second-grade for places situated near industrial 
centres and cities. 


BEURRS POBEDA 

Having set myself the task of increasing the number of new winter varie¬ 
ties of pears for localities in the central and northern parts of the U.S.S.R., 
I. in 1004, fertilized the blossoms of a Tsarskaya pear with the pollen of a 
French variety of pear, the Saint-Germain. 

The seeds obtained from the crossing sprouted in the spring of 1905. 



Fig. 120. Bourrt Pobcdn. firs! bearing 
(drawing t>y I. V. Michurin) 


The firs, bearing occurred in 1916. in .he twelfth year of growth of the 

seedling. . _ . » p n i,eda in 1020 , on the maternal 

The fruit of the fifth crop of the ’picked two weeks earlier 

-—* °- 

tober 30. , d of lhe Beurre Pobcda were grafted to the 

In the spring oi 1919 bl,ds .. . was a i rea dy bearing, and also 

crown of an adult Bergamotte s o snecies- in 1922, one of the grafted 
on to two other adult seedlings of a wild species, in I** , 
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Irees bore fruit of a size only slightly larger than fruit of a first hearing. By 
1926, the fruit of the Beurrc Pobeda had gradually almost doubled in weight 
and its storage period lengthened to Februnry-March. 

Shape of fruit: true pear-shaped, sometimes a little asymmetrical, spher¬ 
ically rounded at the calyx, narrowing at the stem. 



I'ifi. 127. Rcurrl- Pol»cda, fifth hearing 
(drawing by 1. V. Mkhurin) 


Fig. 128. Fruit of Drurrc Pobcda (draw¬ 
ing hv I. V. Mirhurin) 


Colouring : bright yellow with a pink flush on the whole of the sunny 
side and broad patches of leathery bloom. 

Size: length 85 mm., diameter 74 mm., weight 172 gr. 

Stem: length 45 mm., medium thickness: joins with the fruit in ringlike 
excrescences of a fleshy composition. 

Calyx: open, placed in a shallow, slightly riblted basin. 

Core: narrow in shape with closed carpels. 

Seeds: medium size, full, light-brown colour. 

Flesh: very juicy, melting. no signs of granulation, no larlncss whatever, 
pleasant sweet flavour. 


22-588 





Fig 129 Yield of Beurr* Poboda pear trees 
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formed vegelalivcly from the petioles also acquires pear shape; and by this 
lime the petioles are quite imperceptible, because it was from their simul- 
taneous thickening on the fruit stalks that these tine pears, winch for size 
and flavour cannot be distinguished from fruit that had set at blossoming. 

were formed. , 

The leaf blades of the petioles from which the "asexual -pears are lormed 

do not disappear like the stalks; they remain in the place of the calyx, grace¬ 
fully protruding from the top of the vegetative fruit in the form of a large 
hunch of rosettes (see Fig. [131 j). 

A detailed inspection of the garden where this pear grows revealed tlial 
there were two specimens of this variety of pear at the place and both 
proved to be grafted, the scion looking somewhat thinner than the stock 
and having a large excrescence above the latter (such an excrescence is 
often found on grafted varieties or fruit trees which have a stock of an 
alien species). 

In addition to cuttings from this vegetative pear, roots were also taken 
for the purpose of ascertaining the species of the stock on which this pear 
had been grafted, for the possibility was not precluded that all this mix-up 
in fruit bearing was due to the influence of the stock. 

The cuttings from this exceptionally interesting pear were grafted on 
August 11, 1931, in our chief scientific department (the Plant-Breeding and 
(icnetics Station), on to dilTcrent species of stock: apple, pear, quince, moun¬ 
tain ash, service tree and hawthorn. 

The excellent way in which the buds took to all kinds of stocks, which 
became evident already in September, reveals the enormous plasticity and 
adaptability of this pear in respect to joining easily with remote species. 

It may be hoped that the Vegetativnaya pear will, in its turn, either by 
planting, or by hybridization with other, cultivated varieties of pears and 
with other species and genera of fruit plants, produce a number of excellent 
varieties that will he capable of bringing aboul a great improvement in 
socialist fruit growing. 

The bulletins on the work of the experimental station will give reports 
on the results of the experiments made with the Vegetativnaya pear, 
and, in particular, on the correlative influence upon it of different species 
of stocks. 

1932 


RUSSKAYA MOLDAVKA 

This new hybrid variety was obtained from the seeds of the oldest Rus¬ 
sian variety of pear, known in the former Tula Province by the name of 
Tsarskaya, the blossoms of which were fertilized in 1901 with pollen from 
the pear known as the Moldavskaya Krasnaya, or Malikovka. The seeds 
obtained from the crossing sprouted in the spring of 1902. 

The first bearing occurred in 1910, in the ninth year of growth. 
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PROCESS OF BREEDING AND PO.MOl.OGICAL DESCRIPTION 


Influenced by llic small-fruit pear Tsarskaya (a variety which probably 
originated directly from the wild-growing varieties even earlier than the 
seventeenth century), the first fruits were very small, but later, in the course 



Fig. 132. Fruit ot Rimkava Moldavka (drawing by 1. V. Micliurm) 


of lificcn years, they gradually increased to file size, an idea of which can be 
Gained /ron. Fig. y |i:«] <frui. of .he .925 crop), and .he flavour of .her 
pulp also improved considerably. 

..- —* - -— 

darker spots over the whole surface. 

Size: length f»4 mm., diameter 58 min., weight Jd gr. 

Stem. II.in, 40 mm. long, slightly thickened near the fruit. ... ...osl ca. 
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has no cavity, but when such do occur, they are loo small and narrow. 

Calyx : open, with very prominent sepals, placed in a very shallow, slop¬ 
ing basin. 

Core: with closed carpels, empty in the middle, as is characteristic of 



the Malikovka anil of all Malikovka hybrids 

Seeds: large, fully developed, dark 
brown, produce a cultivated type of 
seedlings. 

Flesh: juicy, sweet, large-grained, 
slightly crisp, small granulations, sweet 
flavour. 

Ripening time: October. 

Properties of tree: branches do not 
suffer from frost; not exacting as re¬ 
gards soil. This variety is more suitable 
for the central regions of the U.S.S.R. 
than the paternal plant, i.e., the Mali¬ 
kovka, both as regards hardiness anil 
longer storage period; it keeps until the 
end of October, whereas the genuine 
Malikovka, every year, begins to spoil 
about three weeks and sometimes even 
a month earlier than Kusskaya Mol- 
davka. This is very important in re¬ 
spect to marketing the fruit. It must he 
assumed that if this variety is trained 
not on a sandy soil its fruit will great¬ 
ly improve both in size and flavour. 

This variety is suitable for drying and pickling. 

For more northern localities, this variety is second grade. 


Fig. 133. Leaf of Kiis'kava Moktnvku 


1920 


SURROGAT SAKHARA 

f.riT h ‘V S a ,^ ndid . hybrid fr ° ,n ,hc sceds of a T «rskaya pear tl.al was 
fenced m 1905 with the pollen of an American Idaho pear 

Tho s “ ds °" la,ned fr °"> ' h e crossing sprouted in the spring of 1905 

iis g T lfh beann * ° f ' hC SCedli " R —" ^ ' 9 >*. ^ the fenth year of 

«S'.r'S.KiKS.'trj*; ~*«-a 

layer of river alluvial peaty clay u, every 2 m P ’ nf tT f ° r “ had a dee P 
of unslaked lime, 6 kg. of horn sawdust and 128 » " f h ‘ Cb " crc addcd 2 k G- 
every year, early in the sDrine iI.p c «;i d 8 f sod,um nitrate. Then, 

(pigeon) with an addition of unslaked |^ Wa,Cred wl,h a solu ' ion of guano 
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A week a tier (he soil was watered it was loosened to a considerable 
depth and its surface was covered with a layer of hotbed dung 5 cm. 
thick. 

In addition, in the course of live years, beginning with the first year of 
growth, there was annually injected under the bark (into the outer layer 
of wood with the aid of a Pravat/ hypodermic syringe attached to a 



Kig. 134. Fruit of Surrogat Sakliara pear tree 

rubber tube ...id .... upturned bolllel a 14% solution or sugar in gradually 
increasing quantities commencing with 3 cm.’ Tor the first year. This 'raining 
regime was adopted in order to ascertain what influence increased nutn o 
had upon the formation of the structure of the hybrid scedhngs. It trnns ed 
that this nutrition does not in the least expedite the initiation of_frui ng 
i„d does not increase the size of the fruit, nor was any particular dev,at,on 
in the structure of the seedlings in the direction of cultivated forms observed, 
evidently, the injection of the sugar solution only helped to mcrcasc the p 
eenlage of the sugar content of the pulp of the fruit. 

In the summer of 1919 an experiment was made in squeezing ou 
juice of on”,e fruits (weigh. 128 gr.1. The squeezing was performed by 
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screwing Ihe crushed fruit in a piece of linen. The juice obtained was boiled 
for half an hour on a slow lire and 13 gr. of glucose was obtained in the 
form of a thick syrup (thicker than honey) with a strong confectionery 
fragrance; sugariness was equal to, or even slightly above, Ihe sweetness of 
honey. The syrup obtained kept for a long time without spoiling and no 



fermentation was observed for a month. Observations from 1923 to 192b 
showed that seedlings grown from seeds 
taken from the fruit of an own-rooted ma¬ 
ternal tree of this variety, in most cases 
produce plants with the characters of culti¬ 
vated varieties in dilTerenl variations more or 
less close to the form of Ihe nearest kin. 

Shape of fruit: round, Bergamotte-like. 
not ribbed, but with slight protuberances on 
surface, sometimes the protuberances are 
prominent. 

Colouring : when picked, green with yel¬ 
low tint; flush on sunny side, dull brick-red. 
diffused, and covers about one-fourth of the 
surface of the underside; when ripe the col¬ 
our remains almost unchanged, except that 
it becomes somewhat paler and Ihe yellow 
lint becomes deeper. Skin rather thin but 
compact and possesses a specific, strongly 
expressed spicy fragrance. 

Size: length 05 nun., diameter 70 nun., 
weight 137 gr. 

Stem: very long, up to 48 mm., rather 
thick, compact, woody, sparsely covered 
with warts, pale greenish-yellow, reddish- 
yellow on the sunny side, cavity small, of 
regular, sloping cone shape. 

Calyx: open, rather large. Shape, some¬ 
times round, sometimes flattened at sides; 
basin very small, round or wide oval, with 
prominent protuberances, sometimes the 
basin is completely absent; bases of sepals 

Of aL'f para,cd from cacl ' they arc wide and short in shape 

Of Se S 'Ss°5; S ' amCnS are presened am0 " g ,he sepa,s ’ P u '-c-co 

colour^* ° f mCd ‘ Um SilC ' e " >nga ' ed -ova.e, well developed. li 8 ht brown h, 


Fig. 133. Leaf of Surrogni Sakhnrn 
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Flesh: marble while with greenish tint, particularly near skin, exceed¬ 
ingly juicy, small-grained, tender, fragile, characterized by complete 
absence of granulation; pure sweet flavour with peculiar, specific after¬ 
taste. 

Itipeniiuj time: end of August, beginning of Scplemlier: the fruit can 
keep I wo weeks. 

Properties of tree: distinguished for sturdy growth, the bark of the 
young trees of rare unique colour—glistening dark brown, resembling the 
hark of the cherry tree; produces a very good crop, hut not sufficiently 
hardy. The fruit of the Surrogat Sakhara. when dried, produces a material 
which for its flavour and fragrance is more like preserved than dried pears. 
\ distinguished, first-grade, dessert variety. 

1929 

TOLSTOBEZHKA 

The Tolslobezhka. the sister of the Micluirin Beurre Zimnaya, was 
produced from a seed of the Ussurian pear that was fertilized in 1903 with 
pollen from the Beurre Royal. 



Pig. 130. TolstolK-zlika from a 
grafted adult wild pear tree 
(drawing bv I. V. Michurinl 



Fig. 137. Tolslobezhka of first 
harvest grafted on Tonkovetka 
(drawing by I. V. Michurin) 
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The seed llial was obtained from the crossing sprouted in the spring 
of 1904. 

The first bearing occurred in 1915, in the twelfth year of its growth. 

In 1909, before the seedling began to bear, buds from the maternal 
tree of the Bcurre Tolstobezhka were grafted on the crown of an adult 
Tonkovetka tree and on that of an adult wilding. 

The budded Tonkovetka bore its 
lirst fruit in the third year, in 
1912. weighing 78 gr., and in the 


Pig. 138. Tolstobezhka of se< 
grafted on Tonkovetka ( 
I. V. Michurin) 


Pig. 139. Fruit of Tolstobezhka (reduced 
drawing by I. V. Michurin| 
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Size: length l>7 nun., dianieler 05 nun., weight 125 gr. 

Stem: medium thickness, length 32 mm., cavity always absent. 

(.ati/x : medium size, half open, very broad, situated in shallow basin. 

Core: small with closed carpels. 

Seeds: medium size, well developed, dark-brown colour. 

I'lesh: while, juicy, sweet, no granulation whatever. 

W/icniiuj time: begins to ripen for consumption at end of November. In 
winter storage under good conditions fruit can keep until February without 
losing its flavour. 

Properties of tree: fully resistant to frost, generous crops; not exacting 
as regards soil, not subject to attack by fungi parasites. For fine flavour, 
long winter storage and good transportation qualities is a first-grade 
variety. 

1029 

QUINCE 

SEVERNAYA 


In the northern localities of our Union an important role can he 
played l»v the cultivation ol low, dwarf, fruit trees, even if of the simple 
hush type, which requires less care and attention than other trained 

For the cultivation of trees of such types, species of fruit-plant dwarfing 
stock that are needed must be specially raised for this purpose. 

Every nursery in the northern regions ought to have this dwarfing stock 
ami propagate it on its grounds, since it is impossible to obtain such slock 
material from any of the nurseries in the South. Firstly, the southern vane- 
lies of dwarfing slock will be unsuitable because they lack resistance to he 
frosts of the North, and secondly, nobody in any of the 
central and southern parts of our country (excepting m> duel h> hridizn 
lion department in the town of Michurinsk) has as yet even thought of rais- 

inif hardv species of such slock. . , . 

For pomes the dwarfing Mock needed is a Paradise or quince obtained 

by layerage, or by catling propagation, for only stocks oblai , |he 

fully answer the demands pul upon them. to give squa. gro 
bush types to cultivated varieties that have been gra ed on Ihern^ 
Dwarfing stock obtained from seed, however, pro h 
of the variolic* lh.1 have been grafted •" them but a la c o ^ f<ji . 

But up .ill now we have no. had dwarfing s ock Cher PP „„ 

pears, suitable Tor the northern regions, and besides, no, . 
the work of raising such hardy slock. ,| onc in raising 

Mere I will report the results°x h L »Ck, a. firs, sight no. ex- 
Precisely hardy species of f d• 1 - (hc courso of fifty years alongside 
ceptionally important, I conduc f fru|| planls of improved 

n mav 1,e 
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judged from Ihe one fact alone that only now, iiv the last years of more Ilian 
a half a century's work, have I been able, at last, to see successful results 
of my labour. 

It is common knowledge that the various strains of quince that grow in 
the northern parts of the former Central Hlack-Earih Region are not suffi¬ 
ciently hardy. Nearly every year the aerial -parts of these plants freeze at the 
snow line, and in winters when there is little snow and early severe frost, 
even the roots of the quince often freeze if they arc not protected by a layer 
of manure already in the autumn. Moreover, in all nurseries, both in 
Central and Southern Russia, all the strains of quince that are used 
as stock for the training of pears, imperatively demand a sufficiently 
moist soil. In our sharply continental dry localities, however, there is very 
often a shortage of moisture for quinces, which, of course, harmfully afreets 
Ihe development of the cultivated varieties of pears grafted on such 
stock. 


All this induced me to start raising a strain of quince stock more suitable 
for our needs. To fulfil this task 1 procured several specimens of wild moun- 
lain Caucasian quince as a species that needs moist soil less than others and, 
in addition, possesses relatively more resistance to the rather severe frosts in 
Ihe mountains of the Caucasus. In 1891, I fertilized the blossoms of this 
species of quince ( Cytloniu oblongu Mill.) with the pollen of the Cytloniu 
vulgaris Pen., a semicullivated variety obtained from Sarcpta. From among 
ihe hybrid seedlings, raised in sandy, dry soil, two specimens were chosen 
for their resistance to frost and hardiness in a dry location. 

riicn, in later limes, Ihe seedlings were reared in Ihe course of three 
generations by selection from the maternal plants for resistance to dry locn- 
! on and lo ll,c lr °s' >» 'be former Central lllack-Earlh Region. In Ihe excep- 
honallv severe winter of 1928/29, although Ihe tips of the shoots of the aerial 
parts of the grown trees were damaged and Ihe trees produced no fruit 
m the following summer, the young, two- or three-vear-old, seedlings 
excellently weathered these fierce and lengthy periods of frost, the like of 
winch we had not experienced in our parts for a long time 

of M CCaUS ?, 0f US fr0$l ' r , csis,ing < l uaUU “ and of »* “bili'y lo stand the climate 
Sevema'ya quince 0 "* * ' he RARSJ '- *" »ew variety 

roofl'n'an oT, ,he Spri " B ' S * vwn *J» **«• easily take- 

root m an ordinary plot in Ihe open, and still more reliably, in a cold 

~ d,r ??•“' T* Varie,y of ( ' uinfc readil Y lakes to budding with 

TClJTZ n PCarS and in SPUC ° f "’ C ra ' her ** sandv nature 

proved! ‘ nCreaS,n,? COnSideral>,y and ' heir "•««■ •» being perceptibly 1 1- 
cal “X IrlTL 0 !ot e r"’ ° f J qUinee: ,runca,ed conc * ha P e ' «' 'be 
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Weight of fruit: 50 gr. 

Colouring: greenish yellow, Ihc skin is covered will* a thick hoary coat- 
inv*; I here appears lo be no stem whatever and the fruit is joined lo the 
branches by means of a special protuberance in the middle of its upper part. 

Calyx: half open with large sepals, in the middle of which a bunch of 
pistils is preserved; it is placed in a deep, ribbed basin. 

Core: broad conical shape with live closed seed carpels—containing from 
lour lo eight seeds placed in two long rows along the axis of the fruit. 

Flesh: compact, sweet to the taste and strong, pleasant aroma, very good 
when cooked with sugar. 

The fruit keeps until January; the tree is resistant to frost; not tall—two 
lo three metres in height; tree keeps well in dry location. 

The blossoms are large and pale pink in colour, are placed on the one- 
year-old new shoots of Ihc preceding year, blooming lime later than all the 
apples and pears. Crop cannot he said to he abundant, but tree hears nearly 
every year. 

Severnaya quince is an excellent frost-resistant stock for pears;-it enables 
the cultivation of pears to he extended far to the north; moreover, its fruit 
can he used for technical processing. 


1032 

SERVICE TREE 

(AMELASCHIKH VULGAR IS UOENCH.) 

During the past few years 1 have been testing the service tree as stock 
lor dwarf types of pears and apples, and 1 have found that it is a good dwarf¬ 
ing stock capable of serving as a substitute in this respect for quince .n the 
case of pears, and lor the Paradise in the case of apples. 

The graft on the service tree takes on firmly, and the pear and apple 
grafted on to it are more low-growing than those grafted on other dwar 
stock such as qifince and Paradise. Special attention should be paid to the 
service tree, and it should he tested in different parts of our Union as « slock. 
Because of its hardiness and the ease with which buds become grafted, H 
can bring about a great change in fruit growing in those places where <* 
cultivation of dwarf fruit plants is a necessity, particularly as regnn s tl 
northern localities of our Union where the climate is severe—Siberia am 
Ihc Urals. 


MOUNTAIN ASH 
LIKYORNAYA 

Fruit breeders, both here in our Union and abroad, have paid ataolulely 

whole millenniums, and therefore it does not figure at all among 
merits in our orchards as a valuable fruiter. 
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It can be found in the central and northern zones of our Union growing 
wild only in the woods and on the outskirts of our orchards, and its fruit 
is almost inedible for man; only the thrushes can peck at them, and then 
only in the late autumn, after the first morning frosts. 

True, the fruit of the bitter mountain ash may lie used sometimes, 1ml. 

I repeat, only after it has been touched by two or three snaps of autumn 
frost, and it is eaten mostly by children rather than by adults. 

With the object of raising new varieties of sweet mountain ash for the 
centra! and northern zones of the R.S.F.S.R. and of extending the breeding 
of new, more cultivated varieties far to the north and to Siberia, in 1005 I 
crossed our bitter mountain ash (Sorbus aucuparia L.) with the mountain 
ash Sorbus inclanoearpa Neynh., which I procured from Germany and 
which bears sweetish, edible fruit. 

The hybrid I obtained, named Likyornaya. is fully resistant to our severe 
winter frosts. 

The fruit of the new variety of mountain ash is quite black, sweet, and 
serves to make good preserves, cordials and excellent liqueurs. 

10.12 


BURKA 

jrrrr i r ,e ? 1 peeinc hybrids ° f ,he mou " ,ai " ■»>< »>». »re 

made tn ^, mnn S ' VCC " ,CSS and sizc of fr,,il ' nu ' ,,lio " *'>n„ld 

obtained , ' I -' ky ° r "T' ° f ' h ° " ,0 " n,ain «■> B-rkn. wh | f h was 

-d n,oun,ain ash ,s - -*« 

bit,Jr h n i rm ! ° f lh , C Burk ” “ aboUt ,wicc as lar B c « 'bat of our ordinary 
cr mountain ash; it is of a reddish brown colour and sweet to the taste 
I he tree is extraordinarily resistant to our frosts. 

1912 


GRANATNAYA 

">25. of the blossom of our ell Zo L.Z \ T S P rin S of 

'■■) with the pollen of the Siberian hawthorn (CroMm,?* h lS ° rbus a " c "l’ n "" 
The seeds sprouted in the spring ,926 ' tTZ? T”""'™ 

*930, in the fifth year of its growth ' ° bcar,n 8 occurred in 

o., iir; 11 “rr r h “ 

sweet-sour taste without bitterness, is useful for the^o °f ?*** 

11 produces an abundant cron f „ he conf ectionery trade, 

frosts. nl Cr<>P and 15 f »ny resistant to our severe 




Kig. 140. Hybrid inounlnin ash Granulnaya 

This varii'lv of mountain ash deserves lo be widely errUivaed i.. 
he sovkhozes and kolkhozes in Ihe norihem zones of .he R.S 
,nd Siberia, as Ihe frail can be very successfully used for technical 

trocessing. 

I ^12 

MICHUR1N DESSERTNAYA 

As regards llavour. Ibis variety of mountain ash is so far the •««' 1 ever 
aised: not only are all Ihe sweet varieties of , hnve so f a r 

.rcviously raised unable to compete with it to • in the least 

;s ^ —-.. 

zzsxzrs. “srfSitf Sa. 

n 10.31. 


Tlu* branches bear very beauliful and striking clusters of fruit 
tlu* colour of pomegranate, that is why I named this mountain ash Gra- 
nnlnaya. 
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The fruit of the hybrid is of medium size, red in colour, very much re¬ 
sembles a medlar in shape, calyx has wide-open, radially disposed interstices 
corresponding to the number of carpels, i.e., live. 

Fruit are of a sweet flavour with a very slight touch of the bitterness 
of the ashberry, which gives it a peculiar, subtle, piquant flavour. 

The tree is low, at live years of age il reaches 1.5 in. in height and is 
undoubtedly hardy in »nr parts. Thanks to its dwarf growth, the mountain 
ash Michurin Dcsserlnaya can spread far to the north where they dare not 
even dream of any other kind of cultivated fruit tree: a single snow covering 

h'l !h !°° ° f ' n,HUn,a,n asl1 Michurin Dcsserlnaya is sufficient to en¬ 
able the trees to produce an abundant crop of fruit every year, which can 

* " h f °" ly ,or U ' cl "' ical Processing hut also as an excellent dessert 
hons of N Siherfa" r0|,ea " Parl ° f °" r U,,i0 " and in " ,c sevcre clin,alif - condi- 

.hJ l tr^| ,IC m V, ' S '° 'r mOSl Wi,lcly culliva 'C‘l i" "*c agriculture of 
Will I localities, and even in the central part of Ihc R.S.F.S R il 

can £*L“ TreT7f h i “* "f* 1,01 °" ly 05 “ varicly - <•>' fruit of which 

“is ttizs: 

I0:t2 


CHERNOPLODNAYA 

(SOftBUS M EL A \ OCA HP A S'EY S’II.) 

Hie Union ^10110°bear*frillMhaHs 1 ^mre "orT “** norlhcrn of 

- k rr-— 

nr swcci flavour w,,ich - * srars 

plo^ya^nountiU^ash^re^aUo^grow succraKhiHy'f °h* * lle ^* >erno ' 

oor'h of the former Central Black-Earli Ree In hi!! d “ ,neU n '° re ,0 ,hc 
cover its branches with snow for d,e shorn ' M U efficient ,0 

produee fairly lar ge, beautifu, fruit EuTrelou" ^ '° 

" K 'Planting in the fields of shelter bellffcTth '° ** in ,he Union «“ 
rmd hence, moisture, for ° f S " ow -ten,ion, 

purw and ° ,h *" > S , U f Ch as maple - elm - 

dessert in the consuming, big industrial censes P^^sing, hut also as 
25-688 
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For I his purpose, as will be shown later, I have raised by hybridization 
and selection the cherry Polyovka and have introduced some improved 
varieties of fruit plants, among which the Primus tomentosa Thbg. and the 
Chernoplodnaya mountain ash described here will be of primary importance 
among other species of fruit and berry plants. 

The Chernoplodnaya mountain-ash type has a low bushy crown with 
closely-spaced branches, so that when planted at short intervals the trees 
form a hedge which efficiently and quickly collects at near and far dis¬ 
tances the snow that compensates for the inadequate summer moisture 
and increases the yield of liel l grain crops and of other useful agricultural 
plants. 



pig. mi. Clu-nioplcxlnaya mountain ash iSortai* 
melanocarpa Seynhold I 

is r:,,r 

ization work to raise new var.et.es of this pia. 
fruit. 
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SOUR CHERRIES 
ANDO 

Ando is Chinese tonientose cherry (Pruntis tomcntosa Thbg.). With this 
variety an entirely new species of stone fruit hitherto unseen in European 
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orchards is being introduced for cultivation in the orchards of the former 
Central Hlack-Iuirlh Hegion. Its home, in all probability, is China, where 
it is known as Ando, although according to certain historical data varieties 
of this species have been met with before in different places on the South 
European coast of the Mediterranean. 



Fig. 143. Branch of Ando cherry blossoms 

Evidently, however, these wild varieties horc fruit of an unenviable quality 
and for that reason were not used for cultivation in orchards 

l-roin the seeds I planted in 1923 I obtained over a hundred seedlings. In 
the course of the next five years there were singled on. byselecfion o 
hardiness, productivity and size of fruit, severs spec.n.ens, from 
of which I am now propagating this species of cherry. 
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This peculiar bushy plant, no higher Ilian 1.5 in., has nothing in com¬ 
mon with our cherries either in the shape of its shoots or in its velvety 
leaves. 

It bears an astonishingly large crop; the branches arc weighted down to 
the ground by the fruit. 

Shape of fruit: round, slightly turnip shape. 

Colouring: bright, light red. 

Size: length 18 mm., diameter 18 mm., weight 3.5 gr. 

Stem : very short, so that the fruit sits close to the branches. 

Flesh: very juicy, pink in colour, flavour quite sweet. 

Stone: very small, smooth surface, pointed. 

Ripening time: middle of July. 

Properties of tree: resistance to winter frosts complete; only late spring 
morning frosts often harm the generally early development of spring shoots 
and blossoming. 


Nevertheless, the extremely big crops and the luscious sweet fruit, which 
is suitable for confectionery and for cherry wine, should attract the attention 
of fruit growers in the former Central Black-Earth Region to this new species, 
fit lor extensive cultivation in socialist field orchards by planting the stones 
and selecting the hardy specimens. 

This variety is also needed particularly for crossing with European varie¬ 
ties of plums and cherries. 


If it is found necessary to propagate this cherry by budding, then the 
on y stock that can he used for the Ando are the cherry plum and the dam¬ 
son, but not cherry. 
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THE BASTARD CHERRY 

This new variety or sweet-sour cherry was obtained from a cross 
between the Rogneda cherry and the black wild cherry. This variety 

m-ium b ° n erSp * C,nC hybrid of Prun " 5 Cerasu * L- an,I Prunus 

•££ s.s & r ? 

leaves they appear to be arranged in l close r'oletle t 1°° '" 8 . V " °" U ’ C 
of the crown, shoots and leaves sharply dislinenTsh thl , pCCU '* ar SlrlK '' urc 
of this variety from other varieties of cherries a PP earance 

clay. flZed^brk^&fiend 0 ' ^ ^ <* f — and 

extended the growing sZois ^ 

u o USI Hi and the new growth 
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was almost double lhal ol previous years. When growth stopped, the shoots 
hegnn to thicken very quickly. 

The ripening of the fruit of this variety was also an interesting phenom¬ 
enon. After blossoming, the setting fruit began to grow to such an 
extent that they at once exceeded all the other varieties of cherries that are 
outstanding lor their size, but on reaching approximately the size of a bean 
which they did in a very short time, the fruit of the Bastard cherry suddenly 
stopped growing and for nearly six weeks remained quite green and showed 



Fig. 144. Bastard cherry 


.... increase in size. In the taller pari of July the fruit gradually l.cgun lo 
grow and acquire colour, and by August 15 was already f.l lo cal. 

Shape of fruit: blunt heart-shaped, greatly compressed where the stem 
is attached lo the fruit and also at the base of the putil. 

The outline of the fruit is irregular, the suture .nd.sl.net The base of 
the style is rather conspicuous and lies in a deep, slightly ribbed cavity. ... 
some fruits there are slight depressions in the upper par, of - he cavary on 
both sides of the flattening. In general, the ent.re shape of the fru.t ent.relj 

resembles that of the sweet cherry. . 

Colourin'/: deep red. almost black, subdued-luslre colour spread evenly 
over the whole fruit; skin compact but not clastic, breaks eas.h, adherent. 

Size: length 14 mm., diameter 18 mm., weight 2.5 gr. 
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Stem: reaches a length of 39 mm., medium thick ness, bright-green 
colour, small brownish spots observed on the sunny side. The stem is lodged 
in a deep, broad, rather regular cavity; 
attachment to the fruit tenacious. 

Stone: medium size, full, oval 
shape, flesh coloured with pale-pink 
tint; neither ridge, blunt nor sharp, 
conspicuous; from the sharp ridge 
small, sharp furrows run to the side. 

The blunt ridge is conspicuous only on 
the upper part of the stone where it 
protrudes in the shape of a fairly 
large beak. 

The stone is free. 

Flesh: compact, fibrous, dirty- 
dark red, juice deep red, somewhat 
muddy, sweet-sour in taste. 

Ripening time: first half of July. 

Properties of tree: at the age of 
live the seedling reaches the height 
of two metres. The crown is very 
compact, the shoots are very thick 
with closely-set internodes; the leaves 
arc long, narrow oval in shape, some¬ 
what narrower at the petiole than at 
the apex; the petioles are fairly long 
and thick, a deep groove runs from 
the upper part of the petiole down the 
whole length, the glandules on the 
petiole are large and yellowish brown 
in colour: in general, the structure of 
the leaf rather closely resembles that 
of the leaves of the sweet cherry. The 
tree is completely resistant to our 


Hg. 145. Leaf of Bastard cherry 


severe frost; does not sulTer from any 
diseases. 

This variety will be of great importance for hybridizing work in raisins 
new interspecific frost-hardy varieties of sweet-sour cherries. 8 




Fig. 146. Yield of Bastard cherry 
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THE IDEAL 

The origin of (lie plan! structure characteristic of this variety of myrtle- 
leafed cherry is extremely interesting, it was produced in I‘JOG from Un¬ 
common, Samara, wild steppe cherry (Prunus Chamacccrasus Jacy.), a blos¬ 
som of which was fertilized with the pollen of a Pennsylvanian cherry from 
America (the so-called Prunus Pennsylvania, L.j. The latter is a tall tree 
which produces small, .pink fruit, the size of a pea. In the hybrid this was 
reflected in the exceptional smallness of the leaf blades. which in shape and 
size resemble the myrtle leaf. The shoots of the new Ideal variety are extreme¬ 
ly thin; as a consequence, they are almost useless for taking buds for the 
purpose ol propagation by budding, which, happily, can be dispensed with, 
as his variety rapidly and independently propagates itself by root-shoots. All 

hL n ,! K r * TV 0 U * e SCCOnd ycar of ,heir emergence from the ground. 
Gcgin to bear abundant fruit of medium size. 

Shape of fruit: turnip round, regular, the base of the style is placed in a 
bnrely perceptible depression. F 

Co/ourinj,: uniforn,. pale pink, skin bright, thin, smooth, elastic, free. 

2.5 gr 8 h fr ° m 2 IO 15 mm - dill *»etcr from 15 to 17 mm., weight 

J'Z™:: U,) l 0 , 50 T- l 0 " 8, s,i # ,ll,y curved * firmly attached to fruit 
P Aiio » g ! ' Pa , C ,CS ° f a d,rly yc,,ow scattered along the length * 

Zn 'Ztlw* ' r n l l f naCi °“ S * S ° ,hal no windf0 »s are observed, 
no, compac,; ** 

solf-pol'nnalion''" 8 " n0 "***** »< P™, types" as a result of 

firmness! sweet ^ CO, ““ ,enCy ° f 

cially aromatic. * * ' " prcscrvc '' ° f flavour and espe- 

Kipening lime: early, first part of July. 

rcsu,Tn^^r , r.sr "r hi « h : f „i, y 

Ihc outstanding ability Of easily cross?n«r°i *** mei ? 1 *’ ,h “ varicl V possesses 
and sweet cherries m, also with “IZ^sne 5 ' V » rieli ' s »f *»»r 

hybrids are found quiteTnumber of V ^.. P M ° f b,rd cherr - v ' »* 

I have named “Cerapadus- (Cerapadu, MichuZ"' ° f Which 

lending. “ *« - — much 

*n any spot and within five years its abund^nM annua,,y bcarin S variety 
run a whole plot. abundantly-bearing offshoots will over- 

«*».... 

bran pr ° ,ecli °" from damage by ca He °™d ?* r ™ Uara ' " ork - a » 

branches from time io time. This is a ° f dried 

■ 932 ~ 




Fig. 147. Ideal cherry 
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KRASA SEVERA 


This hybrid variety originated (in 1885) from a stone of the Vladi¬ 
mirskaya Rannaya sour cherry known in the city of Vladimir as Beli, the 
blossoms of which were fertilized in 1884 with the pollen of a Winkler 
White Cherry. 

The crossing was accompanied by careful castration and all measures 
of precaution were taken at the fertilization. 



Thus, this new variety is a hybrid 
of the common sour cherry and sweet 
cherry, which is evident from its 
habit and many other characters. 
The first bearing occurred in 1888. 
in the fourth year of the seedling's 
growth. 

The fruit of the first three years of 
bearing was of outstanding size, up to 
30 mm. in diameter, and perfectly 
white, as a consequence of which I 
named the new variety Belaya Morello, 
but on propagating it by budding on a 
stock of seedlings of the common red 
sour cherry (probably due to the in¬ 
fluence of the stock) the grafted trees 
began to bear fruit of pink colour with 
yellowish sides, and later the entire 
fruit became an even pink. 

It is evident from this experiment 
that the new white variety of sour 
cherry should not have been subjected 
to the influence of stock from the 
seedlings of the red sour cherry. The 
change in the colour of the fruit com¬ 
pelled me to change the unsuitable 
name for a new one. 

In view of the specific colour of 
the new variety’s fruit and its remark¬ 
able resistance to frost I decided that 


Fig. 148. Leaf of Krasa Severn cherr; 
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variety which, in my opinion, has a splendid future, because, with ils 
enormous and wonderfully delicious fruit, Krasa Severn can boldly com¬ 
pete not only with all the northern varieties hut also with many southern 
ones." 

It is also evident from these opinions that, in Kuibyshev, this variety, 
which is splendid in all respects, has proved lo be highly productive and 
resistant to the 30' frosts that occur there. On sandy, dry soils, however, 
ils crop is small. 

Shape of fruit: turnip-shaped, fairly regular, the base of the style lies 
in a small depression. 

Colourin '/: pale pink; skin smooth, bright, elastic. 

Size: length 25 nun., diameter 30 mm., weight 8 gr. 1 

Slcm: fairly thick, length 45 mm., lies in a round cavity of medium depth; 
stem llrmlv attached to stone. 

Stone: round, medium size, light colour, evenly rounded at the narrow 
ridge: ridges verv prominent, narrow one sharp, broad one blunt; hall the 
number of stones contain undeveloped kernels, incapable of sprout¬ 
ing The latter character is due lo the crossing or parents remote Horn 
each other, which is often observed in hybridization. The hab. of seed¬ 
lings from well-developed kernels, however, reveals no sign '«\ha . r 
• segregation": the characters are mixed in different combinations. Tin slom 

"l'Lh: very juicy, bright, colourless juice veins show a Itouch "f yellow, 

3 Svas ri? x.ir■- 

varieties. . 9 * • m in height, gummosis on stein and 

of which the variety bears » are of a dull, dark-green 

jr --.. 

, .....« r l 

Cherries {Ml. Voronezh). .1 evident “•«« wcighl of ten fruits of all varieties 

he investigated as regards average dad >m from June 21 to complete 

-—* . .. 
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The leaves are obovale, well-rounded al the apex with a narrowly projecting 
nipplelike prolongation of the midrib, margin—crcnale. Leaf stalks thick, 
relatively short, green with reddish tint, has two and sometimes three wart- 
like protuberances. 

I am describing the shape of the leaf in order that the kolkhozes 
that would like to try this variety in their orchards may be able easily 
to distinguish it from others before bearing commences, the more so that 
such a shape of leaf is not met with in any other variety of sour cherry 
whatever. 

According to information received from localities to the north and east 
of ours, this variety has met with general approval, particularly in the former 
Samara Province, where it created quite a slir among horticulturists. The 
frost-hardiness of the Krasa Severn is so pronounced that it has become very 
widespread in Siberia, in the former Tomsk Province, where it is being 
propagated in the nurseries of those parts. 

The outstanding size and beauty of the fruit of this new variety can very 
well serve as the best ornament for an exhibition assortment. Because of the 
pale-pink syrup, it makes preserves of excellent flavour and appearance. The 
trees good resistance to frost and disease gives one every right to class this 
variety as first grade. I earnestly urge sovkhozes and kolkhozes to pay special 
attention to this new hybrid which has already been fully tested for manv 
years. 

1932 


MONOMAKH 

I obtained this variety in 1892 from a eross between the Lolovaya sour 
cherry and the pear-shaped Griotte. 

The stone was planted in the spring of 1893 

h ; M ! ng 0C T red in ,he si * lh - vcor of growth, i.o., in 1898. 

Shape o/ fruit round, compressed at top and bottom, regular. 

skin ts free" 3 ' m ^ ^ Skin SUrfaCe bri e'"' smoo,h ' r “"*« thin, 
•Sire: length 18 mm., diameter 19 mm., weight 4 gr 

-jk c; ssastts - ,,o, ™ - aH -—— 

chef's r~idl ^Tsl^rZty‘aTach^ Jr, flush of 

consequence of which no windfalls are observed S,0nc ‘ ° S * 

FUsh- f ?"' bI “ n ' " dge raU,er Prominent. 

Havouf ^s1ott, e ^e COlOUr: ° f light red : swee, 

Ripening time: latter part of July 

-* -- -a 




Fig. 149. Monomakh cherry 
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Fig. 150. Leaf of Mononiakh 


mosis° ,he diseases of ,lle animal and pla»« world, suffers lillle from gum 
A first-grade variety. 
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MORELLO MINDALNAYA 

obtam new ranches no. exclusively by , he sexual propagation f s “ b 

z vzsz&r * ,for examp,e ' by i as 

.ocinc features of .be ^ "" 

lion of a ber reS ' inS faC ‘- lhe " r " d - 

' h e Particularly sharp and strong innuenee of the slock upon" he"', e °‘ 

^«^Sn^n h s » n ,he pr r eni - S.K! 

georgica may have influenced the emergence of'Ih' P °" en ^ *k -' lm! ' 9da,us 
of cross pollinalion behveen snecies so r f ' h var,el > - - ‘he possibility 

“ eX,reme,y d0uWful - The ™ore so that an Xolutely '’analogouT^se'^f 0 "' 



Fig. 151. Morello Mindalnaya 
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change in the shape of the leaf of a graft occurred in the nursery of Lev 
Platonovich Simirenko 1 after budding an old and well-known variety of 
sweet cherry, the only reason for which could be either the influence of the 
stock or a chance change in the bud. 

Future experiments and observation will probably reveal the reason lor 
such phenomena; for the lime being 1 will try to relate the fact as it ac¬ 
tually occurred. 

In one of the beds in my nursery, next to a row of adult specimens of 
Amyydalus georgica D.C., there was a selected seedling that had been grown 
from a stone of the Early Morello sour cherry. In 1900, at the first blossom¬ 
ing ot this seedling, which happened to coincide in the spring of that year 
with the belated blooming of an Amyydalus ,* the flowering branches of the 
seedling—more than half the crown—mingled with the branches of the 
Amyydalus ; the result was that the blossoms of the two trees came into close 
contact with each other. Then, the sour-cherry tree gave an abundant setting 
ot truit, which later drew my attention by the fact that they did not ripen 
simultaneously. Thus, at the beginning of Julv some were fully ripe while 
others were quite green and ripened only more than three weeks later. When 
the stones of the latter were planted, only one kernel sprouted in the follow- 
! ng >: car ’ bul lhe secdlin 8 that resulted showed absolutely no other distinguish¬ 
ing tentures m the external appearance of its shoots and shape of leaves other 
WCak a , nd morbid development of all its parts in the first year of 
growth, after being transplanted to a common bed with other selected 
|p .,7 , se< j dlm « s - 11 was this circumstance that made me doubt the 

SiZu, ® ° rigina,ed fr ° m ,he CrOSS Mwce " " ,e s °» r cllcrr .v and 

in l h nCldenl “"- v ' ' l 5hould bc no,c d that, notwithstanding the big difference 

ii-Ktas: sKsc- *■ -—-wa 

hanging leaves almost five vershoks long * fU P Wlth narrow * 

'S'ZXZZ XSfiLZ sst--«* lhe —-* 

* nw ,he ,o ” n ° f *—■ 

bloom two weeks earlier than th7sour *" V * n *' it * of the ■l®ond usually 

24 - 688 
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The first blossoming, which occurred in 1907, was extremely profuse, and 
the shape of the blossoms and the disposition of their parts showed a marked 
deviation from the norm of the sour cherry. The crop was very abundant, 
and the clusters of dark red fruit enhanced the peculiar beauty of the tree. 
I herewith enclose a somewhat enlarged photograph of one of the branches 
with fruit. 

The fruit has a pleasant sour-sweet flavour, it is round in shape and has 
a slightly deepening suture along its axis. 

The stone is oval in shape, of small size and has a rather prominent 
special feature, namely, a twisted suture. Ripening—medium early. 

The new variety of sour cherry described, which, because of the resem¬ 
blance of its leaves to Amygdalus , 1 have named Morello Mindalnaya, is, in 
my opinion, owing to the good quality of its abundant fruit and for the strik¬ 
ing beauty of the tree itself, worthy of extensive cultivation. Moreover it 
would be very interesting to know whether it is possible to obtain a further 
transformation in the structure of the plant by planting its stone, and, in 
particular, it would be desirable to obtain a variety with fruit of elongated 
shape. 

May 5. 1908 


MICHURIN PLODORODNAVA 

™. rir ,ed a nd 'sas •see 1 trs 

January*issue oMhe' magazine VVstmlc Sadouods.uo i Ogorodnichestva (PP 

remained unchanged. f itA 

compact and firm, does not tear easily, adheres rather firmly. 

ass \r “ 

a-- • — ' iopins 

C “lLe: rather ,ar g e. 

side. Planted stones produce up to Germinaling capacity and viability 

ewn fSW yea P r Irons the time - 

P ' a S: juicy, Pleasant sweet-sour flavour, juice pink in colour, flesh- 
soft. 
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Ripening time: the fruit ripens by August 25, but I be crop can easily keep 
on the trees until the middle of September, which is of great importance 
since other varieties of cherries are absent at this laic period. 

. Properties of tree: the outstanding hardiness of the tree and of the fruit 
buds in particular to winter frost, and the fact that it is self-fertilizing, en¬ 
sures an annual crop of this unique commercial variety, which for its pro¬ 
ductivity is far superior to all other varie¬ 
ties of sour cherry in our region. The crop 
from one adult tree amounts to 35 kg. I re¬ 
gard this variety as being so far the only 
profitable one for its productivity, and at the 
same time one of the best parents for pro¬ 
ducing new varieties of sour cherry. Its 
vigorous pollen not only fully fertilizes the 
blossoms of its own variety, so that, in es¬ 
sence, it is a self-pollinating variety (the only 
fully self-fertilizer among all cultivated va¬ 
rieties of such cherries) and does not have 
to be pollinated by neighbouring varieties 
of sour cherries; but its pollen successfully 
influences all the other varieties of sour 
cherry that grow in the vicinity of the Mi- 
churin Plodorodnaya and in this way in¬ 
creases the number of setting fruit on the 
trees of these varieties. Being short, the tree 
is very convenient for fruit picking and for 
protecting the fruit from birds. 

The crown is broad and spreading. The 
stems of adult trees reach 10 cm. in diame¬ 
ter; sometimes sutTers from gummosis, but 
this occurs only on rich, damp soils. Leaves 
of medium size, elongated, with short, rela¬ 
tively thick petioles, each having several 
glandules. The upper side of the leaves is of a dull green colour, the under¬ 
side, however, is greyish-green, has a slight down and not conspicuous veins; 
serration small and blunt. 

buMho xlT mS d? lh ? ° rdh f ry ShapC ° f 0ther varie,ies of sou r cherry, 
ihn ^ M ‘ K hUr n P,odorodna ya begins to blossom ten to twelve days later 
than the other varieties. 

livbridiMtinn'fnr P '° dorodna >' a is als ° °" a of the best parents in the work of 
hybridization for producing new varieties of sour cherry 

in £° d r e ****“*"* seedlin * s of new Cherry varieties when planted 
perior varieHes I’L* *”**"*. «. when hybridized" 

possess. ,D ' s offs Pr*ng all the best qualities the parents 

Distinguished for its immense resistance to our severe frosts, which reach 



Fig. 152. Leaf of Michurin 
Plodorodnaya cherry 
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almost 40°C. below zero, the Michurin Plodorodiiaya enjoys great popularity 
in the United States and Canada. 

In 1898, the all-Canadian congress of farmers, which was held after a 
severe winter, placed on record that all the old varieties of sour cherry, of 
European as well as of American origin, perished in Canada, except the 
Michurin Plodorodiiaya from the town of Kozlov (now Michurinsk) in Russia. 

At the present time this cherry is grown on enormous areas in America 
and enjoys well-deserved fame there. 

Under our planned socialist system of economy, the Michurin Plodorod- 
naya cherry will play a big positive role in the economy of our sovkhozes and 
kolkhozes if used for mass orchard planting. 

b'or its big, annual crops, outstanding resistance to frost and high produc¬ 
tivity, this variety should be regarded as a unique, standard, first-grade 
variety, deserving of the widest cultivation in sovkhozes and kolkhozes. 

1932 


POLYOVKA 

This new vaiiely of sour cherry was so named because its characters 
and qualities arc better suited than those of any known variety of sour 
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K*g. 154. Polyovka cherry 


cherry for commercial cultivation in tl.n . 
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Fig. 155. Yield of Polyovka cherry 


cultivated varieties of the sour cherry, the blossoms of ,h * 
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repeat themselves year after year without the breaks that are usual for 
all other varieties of sour cherry, not excluding semicultivated, such as, 
for example, the Vladimirskaya (Roditeleva), and even Prunus Chamae- 
cerasus. 

In addition to all that has been said, the Polyovka is absolutely unexact¬ 
ing as to soil composition and to location and develops well both in dry 
and humid locations. Propagates easily from root shoots, and the stones, 
after planting, -produce a considerable percentage of 
constant seedlings. This variety was obtained in 1925 
from seedlings of the Ideal, from which it differs by 
its very tall growth, larger fruit and their dark col¬ 
ouring. 

Shape of fruit: round, even, has a shallow cavity 
at the place where it is attached to the stem. 

Colouring: dark red, skin smooth, bright, of fairly 
compact texture. 

Size: length 19 mm., diameter 20 mm., weight 
3.5 gr. 

Stem: thin, medium length, holds the fruit well 
until complete ripeness. Colour of stem greyish 
green. 

Stone: small, elongated, prominent suture. 

Flesh: juicy, dark red, medium compactness, 
sweet-sour flavour. 

Ripening time: end of July. 

Properties of tree: height of half stem 1.5 m., 
broad spreading crown; new shoots as well as fruit 
buds fully resistant to the winter frost of our locali¬ 
ties. Nor do the blossoms suffer from spring morning frost; as a consequence 
there is an abundant crop every year. Not subject to the disease of gum- 
mosis. 

I repeat, this new variety is beyond question the best for planting shelter 
belts in the open field. b 



Fig. 150. Leaf of 
Polyovka cherry 
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POLZHIR 

nrodiiro ^ ° nC °l lhC "T 1 remarkable h y brids the Weal sour cherry could 
produce during Ihe past few years of my hybridization work 

that the r;‘:fT hCrry be f 1 .° ngS , ° the *** of dwarf "He*, of sour cherry 
varic'd^of sour^herry ° f e " Pr ° dUCeS 0 " ^ Wi ' h 

variItvt^ d f fr0m .K a Cr0 “ be ' Wee " the IdeaI and P'otlorodnaya. this new 

or 
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Now Hint big, socialist orchards are being laid out, when -Held or¬ 
chards of an area of several thousand hectares are no longer a rarity in our 
l nion. when the vast work of construction going on in our country has 
already abolished unemployment once and for all and a great shortage of 
labour is observed in all branches of our economy, a big role in the laying 
mil of these vast orchards will be played by a variety of cherry tree the 
fruit of which can be picked easily and quickly. 

How much labour, time and funds will be saved by this! 

The Polzhir can answer all the demands socialist fruit growing is mak¬ 
ing upon this new, excellent variety. 

1 he sparse arrangement of the branches in the crown and the simulta¬ 
neous ripening of the fruit make it possible to pick them in a short space of 
time on vast areas and to ship to the workers’ districts of the big industrial 
cities standard, first-grade fruit which with no less success can also be 
exported abroad in a sulphatized condition. 

The Polzhir is completely indifferent to soil, it can grow splendidly 
and bear fruit on rich and on thin, poor soils. The stern, Spartan 
regime of training to which I subjected this new variety from its earliest 
development, from the moment it emerged from the seed to its first 
bearing, enabled me to make this plant an armour-clad variety in every 
respect. 

In the mass planting of cherry orchards in our sovkhozes and kolkhozes, 
the Polzhir should occupy a deserved place in the front rank, because, 
except for the Michurin Plodorodnaya, it has no rival in the central and 
northern zones of our Union. 

The seed germinated in 1920: the first !>onring occurred in 1930. 

Shape of fruit : round, slightly compressed at the apex ami flatter on 
the side of the stem: outline even, suture not as conspicuous as in other 
varieties of sour cherry, very slight flattening on the seam side. Re¬ 
mains of the style quite distinct, placed in a very shallow, wide depres¬ 
sion of regular shape; in some of the fruits the depression is barely per¬ 
ceptible. 

Colouring : red, with a dark-pink stripe on the suture: surface of fruit 
brightly varnished; skin thin, elastic, not easily torn, but free. 

Size: length 23 mm., diameter 20 mm., weight 5 gr. 

Stem: medium thickness, length 30 mm., pale-green colour with small, 
light-brown patches on the sunny side. 

The stem is lodged in a deep, rather broad, regular shaped cavity: in 
some of the fruit the ridge slopes slightly towards the side seam: attach¬ 


ment to stone fairly firm. 

Slone: round, small, smooth, pale straw colour, some stones are llosl. 
coloured. On the side of the l.lunl ridge the stone is narrower than on the 
side „f the sharp ridge; on the end where the stem is attached to fruit, boll 
the sharp and the blunt ridges are very prominent, and on the upper pari 
„Mhe stone there are sharp protuberances which are more prominent to- 
wards the blunt ridge. 
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Flesh: orange colour, s wee I-sour, compact, juicy. Juice a pale-pink colour, 
has a refreshing, pleasant flavour; stone free. 

Ripening lime: early, the fruits ripen simultaneously in the first part 
of July. 

Properties of tree: height reaches 1.5 m., distinguished for its extreme 
frost-hardiness, which makes it possible to extend the cultivation of this, one 
of the best varieties of sour cherry, far to the north; not only does the wood 
suffer no harm from frost in severe winters when 


the temperature goes down to 40°C. below zero, but 
also the blossoms easily withstand spring morning 
frost. 

As was staled above, the arrangement of the 
crown is sparse; the shoots are of medium thickness, 
flexible, with resilient wood capable of carrying the 
abundant annual crops. The leaves are of compact 
texture, dark green in colour, very bright as if 
greased, which explains why 1 have named this 
variety Polzhir. 

Leaf margin finely crenate; petioles short, thick, 
pale green with brownish tint on sunny side; the 
leaves are of medium size, slightly broad elliptical 
shape. 

Neither fruit nor tree is subject to disease or at¬ 
tack by pests of the animal or plant world. 

Gummosis on stem or branches has never been 
observed. 



Polzhir cherry 


Produces root olTshool from which it is possible p oIlI , ir ' 
casdy and quickly to propagate this splendid variety. 

Thus, characteristic of this variety is the out- 
* , r a " d '" 8 , Si “ and '•““'y of i,s from which can be made excellent 

'C! paiejnt f;r naV ° Ur an<l PlC ° Sine aPPearan " ° Win « 10 «" ,rans P a ‘ 


W 0 0 ?:,t-' y “ Sily , 10 WUhSland 0Ur fros,s "i" 1 ™ 1 either .he frui. buds or 
"T' T" 0 ' Cr ° PS and dwarf sizc which enable it to 
mv L . .u 8 WhCrC * hey darc no1 cvcn drcam of fruit growing vet 
thnm , K “ venly , of " ,e clima,e - "here a snow covering of (he lower 
shoots will be enough in ilself to enable Ibis new variety to nrodnee a 

quantity o frui. that witl more than compensate aU the evnendhure in 
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ROGNEDA 


I obtained Ibis variety in 1901 from selected seedlings of the sour cherry 
Lotovka. 

The first bearing occurred in 1905, in the fifth year of the seedling’s 
growth. 

Owing to its annual crop, the large size of its fruit and undoubtedly full 
hardiness, this new variety of sour cherry is a first-grade variety for the 
central and northern zones of the R.S.F.S.R. 

Probably everybody knows tliat the cliief defect of the small assortment 
of hardy sour cherry varieties extant in our local orchards is that nearly all 
of them produce crops not every year, but at intervals, and for some of 
these varieties the interval between one crop and another lasts from three 
to four years. This, evidently, is the main reason why the mass plantation 
of sour cherries for commercial purposes is not practised in our localities. 
As a consequence of this, our cooperative organizations have been obliged 
every year to hire cherry orchards in the South. It was only in the last two 
or three decades that I raised new varieties of sour cherries (among which 
is the Rogneda), which do not suffer from the above-mentioned defect and 
produce annual crops. 

This important property of these varieties should attract the attention ol 
the sovkhozes and kolkhozes that run cherry orchards for commercial pur¬ 
poses, for the main thing in running such orchards is that they should give 


an annual economic return. 

Shape of fruit: cordate or irregular angular, outline even, base ol style 
situated in a barely perceptible depression. . . s _ 

Colouring: dark red, uniform, skin smooth, bright, rather thin but him, 

free of the flesh. 

Size: length 20 mm., diameter 24 mm., weight 4 gr. 

Stem: long, up to 50 mm., thin, colour pale green, in majority of coses 
without flush, which occurs only at the spot where the stem is ah^d to 
the fruit, placed in a fairly deep, broad, regular shaped cavity. Attachment 
to the stone tenacious, so that windfalls are never observed. 

Slone: small, round, well developed, light colour; sharp "dge “ot con 
jplcuous, the blunt one is very broad and prominent, which is very charnc 


teristic of this variety. . rtlip mi i D fairlv 

Flesh: juicy, pleasant sweet-sour flavour, dark-red colour, pulp 

compact; colour of juice dark red: the stone is free. 

Ripening time: end of August. b i a de S Qf Incdium 

Properties of tree: medium height, thick snoot , 
size, fairly compact, leathery, colour dark green. doe , no. 

The whole plan.is dish.nguished for its 1 eal abundnnl 

suffer from gummosis: distinguished for eompie 


crop every year. 
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Fig. 159. Leaf of Rogneda 


One cunnol help noting the outstanding feature of this variety, namely, 
that it lakes heller than all other sour cherries when budded on seedlings 
of the common sour cherries. A valuable commercial variety. 


1932 


YUBILEINAYA 

This variety originated from a sport dcvia.ionofa GHoU.djOsUtejm bu«. 
that was grafted in 1914 on to a Pram,, fourfo | d 

dry .,C ol /«.«: almost round, very slightly confessed a, the top. even 
outline, suture indistinct. . , thp s ., r f a ce sparse and 

jssrjrsvz isar* ^ — 

lirm, free. 



Yield of Yubilcinayy rhrrry 
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Size: lcnglli 27 mm., diameter 28 mm., weight G gr. 

Stem: 40 mm. long, medium thickness, lodged in a deep, regular, wide 
cavity; pale-green colour, on the sunny side often has a flush of small 


cherry-coloured patches; rather firmly 

Stone : small, slightly rough surface, 
unequal; both ridges blunt, little dis¬ 
tinguished against the general back¬ 
ground. 

Flesh: pinkish red with pale veins, 
juicy; consistency of medium coin- 
paetness, flavour sweet and slightly 
sour, pleasant, refreshing; the stone is 
free of the flesh. 

Ripening time: latter half of July. 

Properties of tree: very vigorous, 
crown flattened spherical shape, coin- 



attached to stone. 



Fig. 101. Yubileinaya 
cherry (drawing by 
I. V. Mirliurin I 


Fig. 102. Leaf of Yubilei¬ 
naya cherry 


pad; branches resilient, their wood strong; the tree » heal. X. 
whole period it lived in the nursery the mother tree d.d not sulTer from any 
disease caused either by animals or plants, gumn.os.s was newr observed. Il»« 
uTc is undoubtedly resistant to the frosts of the central rone of the U.S.S.R.. 

^lonfun^ubted merits-.arge fruit, healthy .PP—- »f *he tree, 
hardiness and good productivi.y-.his vanety must be classed as a 
grade commercial variety. 
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CERAPADUS 

EMERGENCE OF A TOTALLY NEW SPECIES OF PRUNUS , 
WHICH I HAVE NAMED CERAPADUS 

During the past few years I have had occasion to observe an extremely 
interesting phenomenon—the appearance of a new type in the family of 
small drupes, obtained by crossing the cherry Primus Chamaecerasus with the 
bird cherry Primus Padus Maackii. 

First of all it should be mentioned here that the hybrids one gets in 
crossing two different species, and also in crossing variations of one and the 
same species, arc usually different each time as regards the combination of 
characters they have inherited from the parent plants. So infinite is the 
variety of combinations in hybrids of all heterozygous species of fruit plants 
that, in the vast majority of cases, it is impossible to fit them into any scheme 
of recurring regularity. This is so because the combination of properties 
hereditarily transmitted to a hybrid depends on the infinitely varied influences 
of external climatic factors, which allow the development of some charac¬ 
ters m the hybrid and retard or altogether inhibit the development of others. 

But here, for the first time in my fifty-six years’ work, I had occasion to 
observe a thing which is altogether exceptional.' Here, although flowers of 
nuntU'Chamaectrmu were. I stress, fertilized with pollen of Prunus Padus 
ofT f' a " y m dlirerenl y c »«. the resultant hybrids were always 

L°r f r, y , pe ha r e noihing in common wi,h ,i,c p°™< pim* L 

Rencratilinsi !* ' F * "*““"** ° f " ,esc hybrids < i e - second and third 

of theh so ctes STS? h ' n °' deV ‘ a,C in " ,c lcasl fro '" ,hc 

P “ ? ,J homozygous pure species usually do not) and no 
segregation into parent types is to be observed. 

Their ° f T*! ° f ,hCSC sced,in 8 s » bushlike and luxuriant. 

1 heir resistance to frost is absolutely complete. 

They fruit abundantly in clusters. 

stones*but*in lL no ‘ on,y in ,hc 
what I believe to be Drussir arW ar P s loo » such a substantial amount of 
terness. P U “' C aC ‘ d “ lo * incdible hy reason of their bit- 

sour cherri 8 r d S '° Ck *”■**«* frost-hardy cultivated^vaHetles^ 

Dole unknown 


Plant species cxtsling^The^pr^nl Urn"* fUnC,ioned in «•«*« »he whole host of 
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CERAPADUS No. 1 

Cerapadus No. 1—an example of an inlerspecilic hybrid—is an excellent 
parent type and a vigorous stock. 

Of the experiments in the interspecific crossing of fruit plants, the 
breeding of this type presents special interest. This hybrid was raised in 1020 



Fig. 163 


Cernpadu* No. I; 


a —Japanese bird cherry (male Mrenl of Or.padu^ ^-Ccrnpn. 

r—Ideal cherry (one of female parents of Cerapadusesl 

XL'ZSTlZS'*' malcrnal 

sour cherry. 




CERAPADUS 


383 


Moreover, when eyes from one and the same shoot of this hybrid were 
budded into the five-year-old sweet-cherry slock which acted as mentor, 
three separate varieties of different constitution resulted. 

These three grafts of CerapadiLs buds on (lie sweet cherry put forth in 
the summer of 1924 strong shoots, two -metres long and more, and three 
times as thick as those of the pure hybrid. 

Though all three shoots were on the same stock, their growth in both 
length and thickness, and also the size and structure of their leaf blades, 
were totally different. The two shoots higher up on the stock were seven 
centimetres longer, but only half as thick as the third, lower shoot. The latter 


seems to have deviated in the direction of the sour-cherry mother plant, 
alike in its thick and stumpy growth, in the greater development of the leaf 
blades and petioles and in the greater breadth and short, roundish form of 
its buds compared with the long and narrow buds of the upper two, which 
deviated in the direction of the bird cherry, having long, slender shoots that 
did not form any fruit buds in this first year of growth. In this last respect 
too, the lower shoot was different: it formed a short spur with fruit buds 
ot uniform structure, as some varieties of sour cherries are wont to do. 

A similar bud sport variation was to be observed when a hybrid Beurre 
Easier seedling was bud-grafted onto the crown of an adult tree. 

And so a hybrid can alter its constitution under the influence of outside 
factors. Now during the long (several years*) developmental cycle of a poren- 

I, P , \ a s ° od man >' of ,hesc outside factors will operate, and consequently 
the deviations in the hybrid seedling s constitution may also be numerous, 
is otherwise in annual organisms of the vegetable kingdom and even 
organisms of the animal kingdom whose constitution takes shape over a 
mod of many years. The former have only a very brief developmental cycle 

*£■ ^ Ch |h ° UUidc * factors can exercise their influence; and'the 

tatter, while their constitution does develop over a period of many years 
exist in conditions which guard them against change. ' ' ' 

no, I L S , Um ;J. h K a,eV ; r I he adhcrcn,s of Mendelian law may say all is 

~ i««.: 

~ Si.' 1 ;'r ™ 

droop suddenly, within one dav from a . . P movenip nt ends, all the leaves 

seem , 0 wilt; thendegree? ’theMose ?he Z ° n ‘ '° 3 PW,denl P ° Si,i °"* ,h *>* 
turning a pale yellow; and onl Aon £ !hT C ° ,OUr * * he who,e l,Iade 
In the hybrid, we ^bsene no such taSS T * ^ '° 
conspicuous. The leaf blades turn vehow'onh" iS . par,iaI and in ' 

o 5 _r^go - onR ,he ma **gin, and only on 
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Ihc first two long grafted shoots, which have deviated in the direction of the 
bird cherry; while on the lower, shorter and thicker grafted shoot, which 
has deviated more towards the sour cherry, the leaves slay green until they 
fall. The leaf margin, instead of sharply serrate, is more erenatc. 

Furthermore, on the leaf petioles of the third, lower shoot, three or four 
well-developed wartlike glands have made their 
appearance, as in the case of the sweet cherry. 

This and similar hybrids of bird cherry and 
sour cherry, which 1 have named Cerapadus, will 
in future, upon selection, probably yield com¬ 
pletely new, independent types suitable lor com¬ 
mercial growing. 

Shape of fruit: oblate, contour even. 

Colouring: at full maturity a uniform dark 
red; the skin Ls smooth and shiny, rather thin but 
elastic and hard to tear, adheres to the flesh. 

Size: length 9 mm., diameter 10 mm., weight 
1 gr. 

Stem: 22 ram. long, of medium thickness, 
slightly curved, and sometimes not at all; it is 
lirmly attached to the peduncle and sits in a fairly 
deep, wide and regular cavity. 

Stone: small, full, of pale colour and elliptical 
shape, slightly sharper at upper end; attachment 
to stem tenacious, so that there is no windfall. 

Flesh: succulent, cherry red in colour and 
lairly soft; its taste is subacid and definitely bit- Fi * 105 L,af of 

ter; the stone is free. Cerapwlu* No. 1 

Ripening time: first half of August. 

''XT*” ° f habil of growth i s low, the crown compact and densely 
Mialcd; l |ie trunk is deep brown an,I flecked all over with small dots of dirty 
"hitish brown; the bark scales a good deal. 7 

The tree is perfectly hardy against winter frosts, does not sutler from 
appcarancef Un,n,in *' and ^ B ° nCral preS ° nU a com P lclcl >' ***** «nd healthy 

a pc™nci r e U,k C °"’ P ''"***"• ° n "‘ C C ' ,0rr >' '"»> <«"' or live on 

spHSSSWK 

iSSSSsr: 

supply abundant nourishment to the variety ^ntd Ipt""" " Wi " 
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SWEET CERAPADUS 

This is one of Ihc best and most interesting hybrids obtained by crossing 
two dislant species—the Ideal sour cherry and the Japanese bird cherry 
{Primus Pad us Maackii Rupr.). 

While the outward appearance of this hybrid is of the usual Cerapadus 
type, its fruits have a higher sugar content than the others, and this will he 
very valuable in hybridization for breeding new productive, large-fruited, 
sweet varieties of sour cherries. 



Hybrid vigour is as strongly expressed in this variety as in the other 
Cerapadus types I have produced-luxuriant growth powerful development 
Of both the aerial and the root system, and a dense, firmly compact round- 
topped crown give this new hybrid a healthy, flourishing look. 

Shape of fruit: round, with the base very slightly flattened; outline abso- 
lutelv even; suture indistinct; fruit very slightly flattened on the suture side, 
til, base of the style not so noticeable-most of the fruits have no depression 

11,11 Colouring: nearly black, of a lacquered shininess, and the same over the 
whole fruit, except that along the suture there is a barely noticeable lighter 


SWEET CHERRIES 


stripe, which may be narrower or wider; the skin is thin, elastic, tears with 
difficulty, and is free of the flesh. 

Size: length 12 mm., diameter 11 min., 
weight 1 gr. * 

Stem: slender, 16 mm. long, pale green; the /Ik 

fruits grow in a cluster, hanging on a peduncle Jk*||V 

48 mm. long, to which they are firmly attached. 

The stem is placed in a shallow, wide, regular 

cavity and is pretty firmly attached to the fruit. JEflZb I 

Stone: very small, full, pink in colour, and of 
an irregular oval shape, with the lower end nar- A u %Cy/3V 
rower than the upper and the obtuse ridge, some- 
what more prominent than the sharp one. Fairly JjM rgS fe 
well-marked blades (project from the point of 

attachment to the stem and the obtuse lateral VESfiSSRKgQXSfi 
ridge; in some of the fruits, however, they are 

Flesh: black, firm, sour-sweet (the bitterness W^l SpISi / 
only very slight), with a piquant flavour; the 

juice is deep red and stains heavily; the flesh is VSSMfgSnr 

succulent and Uie stone clings. J y*/ / 

Ripening time: latter half of July. 

Properties of tree: at the age of five years I 

reaches three metres, the tree's general appear- P 

ance is a compact, healthy one. It is definitely \ 

hardy against our severest frosts, docs not sutler ... , 

from any diseases, the bark scales as in the case ° 7 ' Lcnf °‘ SwCcl 

of all Cerapadus types, the yield is extraordinarily trn|>a< »»' 

abundant. 

This type will be of enormous value in hybridization work for breeding 
productive, cold-resistant, sweet varieties of sour cherries. 


SWEET CHERRIES 
PERVAYA LASTOCHKA 

The n«Vf™iZ! C £ b> ' P !? n,, " 8 “ S '"" e ° f Laucrmanns sweet cherry in 1891. 
he first fru,mg occurred m 1905, in the seedling s fifteenth year, the fruits 

Tl TT WCTe °" ,y half as lnr « e » in '"e second fruiting year (1906 

mmmm 

*». is possible to have here sweet-cherrv 
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varieties so line as freely to endure llio competition not only of our Crimean 



types. 1 >111 even of foreign varieties from western countries. 

Shape of fruit: cordate, 
with a noticeable suture 
along the axis; the contour 
is even. 

Colouring: yellow, with 
a (lush on the side exposed 
to the sun: the skin is shiny, 
with a translucent look in 
parts that makes the fruit 
appear transparent: it is 
strong and elastic, tears 
with difficulty and adheres 
to the flesh. 

Size: length 19 min., di¬ 
ameter 22 mm., weight 4 gr. 

Stem: long, sometimes 
fully 50 min., of medium 
thickness, slightly curved, 
(irmly attached to the fruit 
spur and very firmly to the 
stone; it is placed in a wide, 
shallow, regular cavity. 

Stone: round, white, 
smallish and well developed. 

Flesh: tender and very 
juicy, so that this variety 
should rather he classed 
with the Guigncs than with 
the tougher Bigarreau types. 

The flesh is delicious, 
with a refreshing sweet 
flavour, the juice is of light 
FiK. lft«. IVrvaya Laslochka sweet clicrry colour and does not stain. 

Slone is free. 


Ripenina time: very early, in the first half of June. 

Properties of tree: the stature is low. no more than two or three metres 
an extremely rare thing among sweet cherries, and one making for 
convenient picking, which is not the case with many of the new' sweehe 
varieties I have produced, as their height not mfrcquenlly exceeds six seven 
metres. That Ls characteristic of sweet cherries in general, with the result 
that it is practically impossible lo pick the crop from the f upper_l»rls of the 

crown: moreover, birds, who are very partial to th ' S " W ''"^ch hese\ a h’ 
faster on such tall trees than on low-grow.ng var.el.es. on wh.cl. these 

ered pilferers are easier to combat. 
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In severe winters, the trees suffer from the frost. There are no offshoots 
from the roots. 

The leaf blades are rather large; they exhibit no special differences as 
compared with the leaves of other sweet-cherry varieties. 

Fruit hearing is generous. 

As a parent plant, this type has great value for breeding in our parts new 
hardy interspecific sweet-and-sour cherry hybrids. 

I M2 


PERVENETS 


This fairly hardy sweet-cherry variety is represented by a seedling chosen 
for its greater hardiness among some raised in the spring of 1001 from stones 
of the Black Friedrich sweet cherry. The seedling's first fruiting was in 100(». 
in its sixth year of growth. 

Shape of fruit: round-cordate or slightly conical, the contour uneven, 
with obtuse ribs, and with dents and additional riblets scattered all over the 
fruit. The base of the style is distinctly visible and lies in a rather deep 
depression. 

Col our ini/: uniform blackish-red; showing clearly through the skin are 
light red Hecks distributed unevenly over the fruit: they arc of elongated 
form at the base and only small points near the apex. The sk*n is smooth 
and shiny, of medium thickness, adherent, inelastic and tears easily. 

Size: length 28 mm., diameter 29 mm., weight 7 gr. 

Stem: 43 mm. long, of medium thickness, slightly curved, fairly elastic 
and firmly attached to the fruit spur. It is pale green in colour, with only 
a slight redness near the fruit, and is very firmly attached to the stone. 

Stone: well developed, and oval in shape; neither the sharp nor the obtuse 
ridge is prominent. 

F/es/i: firm in texture, with deep-red juice, succulent and entirely sweet in 
flavour. 

Ripening time : first half of July. The keeping capacity of the fruits is ns 
much as three months—an outstanding quality of this new variety of sweet 
cherry. 

Properties oj tree: in heavy clay soils, the crops are tolerable; hut in 
meagre dry soils, while the tree is hardier, there is a marked deterioration 

hU ! f t T° r r ? dm i nCW hard ? of »'«1 sweet cherries, 

in J.i h f par . in lhc cen,ral P^ 1 of 'he R.S.F.S.R.. as it produces 

of the rtonesf y n °' ° n ' y b> ' h >' bridi ™' io ". but by simple plnntin K 

r n “ n in lhc l>recdi " 8 of - — - •— 
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CHORNAYA GORKAYA 

This variety is derived from a slone of the Black Friedrich sweet cherry, 
which was planted in 1901. The seedling bore its first fruit in 1911, in its 
tenth year of growth. 

Shape of fruit : obtusely cordate, the contour even. 

Colourin'/: uniformly black; the skin is smooth and shiny, rather thick, 
and tree of the flesh. 

Size: length 18 mm., diameter 20 nnn., weight 2.5 gr. 

Stem: 34 nun. long, of medium thickness, slightly curved, and tenaciously 
attached to the fruit spur and the stone, so that there is no windfall as the 
Iruil ripens; the stem is pale green in colour and is placed in a wide, shallow, 
regular cavity. 

Stone: medium size, oval and well developed. 

Flesh: juicy, firm, of Bigarreau structure and deep-red colour; it has a 
refreshing bitter-sweet taste. 

Ripening time: the fruit matures completely in the latter half of July. 

Properties of tree: the habit of growth is tall, the crown compact, of broad 
pyramidal form. The tree is quite hardy against the severe frosts of our 
central belt of the R.S.F.S.R. The yield is abundant. 

In general, the tree has a strong, healthy constitution. It is very valuable 
to originators as a parent plant for breeding new sweet-cherry varieties. 

The fruits of this new type are suitable only for kitchen purposes, partic¬ 
ularly for making jam. to which a special piquancy is lent by the faintly 
hitler flavour exclusive to this variety of sweet cherry. 
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PERSIKOVAYA 

This variety had its origin in a seedling raised from a stone of the Belaya 
Samarskaya plum, which was sent to me from the town ot Kuibyshev (bv 
Bcshctnikov in July 1904). The seedling flowered in 1912, and was fertilized 
that same year with pollen of the American Washington plum. 

The resultant hybrid seedling produced its first fruits in its ninth year 

( 1921 ). 

Shape of fruit: round or round-oval, and varies but little: the contour 
is even, and the suture clearly marked, with gently sloping edges. 

Colouring: yellowish-green when unripe and yellow with a greenish tinge 
when ripe. The surface pigmentation is faint, with a brownish-red flush. 
Size: length 47 mm., diameter 45 min., weight 35 gr. 

Stem: medium thickness. 23 mm. long, medium curved, and ot grasstiKe 
texture; in colour it is pale green with a silvery sheen due to abundnn 
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pubescence. It is firmly attached to the fruit spur and is placed in a regular,, 
shallow cavity. 

Stone: medium size and sometimes quite small, with a rough surface. It 
is oval in shape, truncated at the base and coming to an obtuse point at the 
apex. The three ridges are well marked, between them are two deep furrows- 
The stone is firmly attached to the stem. 



l ig. 169 . Leaf of Pmikuvaya plum 


lcnde 1 r ’ loosc and sofl i" •‘■x'ure and extremely juicy; in colour it iv 

year. The tree needs a protected location and a sufftie^' * VWjr 

permeable soil, and cannot endure close prox"mHv I ' a "7"\ 

It is of healthy aonpiranw ik q .. im,l > °* ground subsoil water. 

cultivation in the southern part of Ihc^forr er J,° W \ This P ,um is suitable for 
variety. ^ ° f ,he forn,cr Ta «»»>°v Province. A first-class. 
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HEINE CLAUDE KOLKHOZNY 


In llu* central and northern hells of the Soviet Union, there is not a single 
old plum variety at all deserving of attention. 

True, there is much damson in our orchards and the fruits of some of the 
damson seedlings reach a considerable size, hut these fruits are usually not 
lit for anything except preserving. 

As to the old plum varieties to he found in our orchard assortment, most 
of them lack frost resistance and fruiting is irregular—one year the trees 
will fruit, and then for three or four years they will yield next to nothing. 

As long ago as the eighties of the last century 
I gave this matter a good deal of attention and 
Jk engaged in hybridization work to breed new plum 

j yk ,. varieties that would he hardy and would fruit 

Today, when success in the planting or vast 
socialist orchards depends to a large extent on 
propel choice ol the I nut varieties toi the locality 
111 < ! m ' s, ' on ’ n,v Ulaude Kolkhozny plum. 

5^ .1. Mlilml IhIi.w OhhiI-I plow ..I gn.il ..mu 

feSBjS- ' ' M "' S ‘ ,vkl '° /rs kolkhozes when large 

WiS BboS tracts of orchard ground arc planted with a single 

More than forty years ago. in 1889, I crossed 
Green Heine Claude with the damson. 

The seed sprouted in 1890. 

The first fruiting was in 1899. the seedling's 

'f ' Shape of fruit', round, of the Heine Claude 

type, rattier strongly oblate; the side next to the 
sharp ridge of the stone is in most cases some¬ 
what better developed than that next to the ob* 
, , „ . tuse: the contour is even, the suture fairly well 

Fl * ,7 °'. L rL k marked; the base of the style is indistinct, it lies 

Claud.- Kolkhozny ^ a ^ narrow depression along the su¬ 

ture. looking towards the sharp ridge: the cavity has a slight nick, hut this 
is not found in all of the fruits. . ,. . l%et is 

Colonrintf: uniform greenish-yellow; prior to P-ck.ng. “jj™ 1(| " 
covered with a h.uish-grey bloom: the whole surface " 

I he skin with small greyish-blue dots. The skin is rather thin, free and 

C ,S 'si;r: length 33 nun., diameter 32 nun., weight 20 gr. „ 

SI .. 20 mm. long, slender. pale green in colour wrth -nu.in^ n 

hrownisl—red lit.sh on the side turned to the«m. « “ " - ., , as a deep 

to the stone. The stem lies in a narrow, deep, regular easily, 
groove on the suture side. 
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Stone : small, full, a broad oval in shape; the suture is strongly marked on 
one side, making it rather asymmetrical. Along the sharp ridge, there is a 
deep, narrow groove between the shells. The contour of the stone is uneven, 
some stones have clearly marked processes issuing from the side where the 
stem is attached. 

Flesh : pale green, prettily tinged with yellow; it is very juicy, absolutely 
sweet and not quite solid in texture: the slight bitterness of the skin gives 
the fruit a delightful piquant flavour; the juice colour is light. 

In ripe fruits, the stone is free. 

Hipeniny time: August 20-25. 

Properties of tree : height reaches three metres, the tree does not suffer 
at all from diseases generally and is completely immune to fungous ailments. 
Gumming of the trunks has never been observed, and in general the tree is 
of a healthy, flourishing appearance. 

Its hardiness against our severest frosts is remarkable. 

Bearing is annual and generous. 

A first-grade variety, deserving to be grown on the widest scale in our 
socialist economy. 

1932 


HEINE CLAUDE REFORMA 

Obtained by myself in 188‘J from planting the stone of a damson whose 
flowers had been fertilized in 1888 with pollen of Green Reinc Claude. 

Reviewing the merits of this new variety, I can safely sav that it has a 
splendid future in the central belt of the R.S.F.S.R. Besides having fruits 
with a flavour unrivalled by any of tl.e plum varieties that grow without 
winter protection in our orchards, it has turned out to possess the valuable 
property of transmitting the fine taste of the southern Reine Claudes to nearlv 
all its seedlings. 

„,„ E * i "" i ? il,g * r °"' ° f °" f ' alld lwo ->e»r-° | d seedlings of lliis type, you 

nl ° nly . var ' a " 0, . ,s ' hal havc deviated wholly in the direction of the Heine 

lion ofV m “ Smg C s P cci,,M ■" deviating in iu conslilulion in the direc- 

tion of wild plum species. 

, C ° nS,anCy h “ also l,cen observ cd frequently in seedlings of 

« d frees' h u? V P ar ' ie “' af »- ^ •»* <'-nes were lake,, no. from 

tees grew ai adisZeT T pr0|,a « a,ed by la >™K". and if these 

BuTTn .h . ° m sran,clll,lvaled and wild species of plums 

=pS=3S5HH£=S 

seedlings, ofstone "'T'* °' 

recommend this new Reinc 1,1 1 wl,houl fear of error 

Reine Claude v^^mt ^dhnT ZT" 

S seedlings, we may count on getting several 
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dozen Heine Claude strains differing lor Hie most part only as to colouring 
and fruit size. 

Tlie lirst fruiting of the Heine Claude Reforma seedling occurred in 1906, 
in Hie seedling's eighteenth year. The reason why so much time elapsed be¬ 
tween germination and fruiting was that in its tenth year the seedling was 
transplanted to a different site: and since all stone fruits have an aversion to 

transplanting and suffer from it a 
good deal, the lirst fruiting of Heine 
Claude Reforma was accordingly de¬ 
layed. 

An interesting thing was to be 
observed in this first fruiting: the 
fruits on the two main branches dif¬ 
fered in size, weight and ripening 
lime. Previously I had observed de¬ 
viations of this type only as between 
different seedling specimens, and al¬ 
ways in equal degree on all parts of 
the specimen: partial deviations 
(what is commonly known as 
••sport") are rather rare among fruit 
plants. 

This case of Heine Claude Re- 
forma indicates that when grafting 
new varieties raised from seed, par¬ 
ticularly during their first fruiting 
years, great care is necessary in 
rhoosing the branches from which 
to take the cuttings, otherwise mis¬ 
takes may easily occur, and wishing 
to propagate one variety, you may 
get an altogether different one. 
Then, the crops of the second and 
third years also showed the in- 
Fig. 171. Leaf of Reine Clau.lc Reforma stability of the “sport variation," as 

the fruits of these and succeeding 
years exhibited no differences: they were all equally large and sweet and 

ripened at the same time. . 

All this makes it evident that if a “spoil variation * is of interest to lie 
originator, it must be fixed by grafting the very first summer .1 a J > P c ® rs * 1 .; 
grafting should not be put off until the following year, otherwise the sport 

fruit: round: suture indistinct: the contour is even, the remains 
„l ||„. style lie in a barely noliceable depression. wilb 

Colourin',: when the fruit is completely r.pe-an a " l '' r > el ' 1 f |||C 
greenish streaks on the side away from the light. The whole surfa 
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fruit is flecked with whitish dots and covered with a white bloom that comes 
off easily. The skin is rather thick and free of the flesh. 

Size: length 42 nun., diameter 4Ji mm., weight 30 gr. 

Stem: up to 40 mm. long, of medium thickness, slightly curved, 
grasslike in texture and firmly attached to the fruit spur: if is pale 
green with brown flecks, has no pubescence ami is but lightly attached to 
the stone. 

Stone: medium si/e, somewhat asymmetrical, of obtuse oval shape. The 
base is rounded, with a pointed lip (although this character varies); the 
sutures are wide, with deep dents: the surface is very rough and ripply. Most 
of the stones have a sharp ridge on the outer side along the axis of each .shell: 
this is characteristic of the variety. This latter properly is very important 
when the fruits are processed in confectionery factories. 

Flesh: yellowish green and fairly soft; when ripe, it is extremely juiev 
and sweet, with an agreeable touch of acidity. The stone is Tree. 

Ripening time : first half of August; when the summer is late, it shifts to 
the latter halt of August and sometimes extends even into the beginning of 
.September. 


/ roper tics of tree: growth is slow, stature relativelv low. habit bushlike 

and somewhat spreading. The shoots are thick and short, with very promt. 

nenl hud cushions or pulvini. or a greenish brown. The leaves are large 

crinkled and dull green in colour: the underside of the blade, particularly 

"L“ ncar " 1C l >,,,iolc ’ '* covered will, a down which disappears l.v the 
tune the fruits reach maturity. 

I he tree is hardy and produces a medium yield; it sends up root growth 
, ca '! 1,0 uscd «iu*»e well to propagate this new variety, 
in new of its delicious flavour, large fruit-size and free-stone property. 
Hie variety must be rated a first-class commercial one. * 


1M2 


HEINE CLAUDE TERNOVY 

or blackiho™: ' ° b ' ained l>V f ° r,ili,in * «ome Claude with pollen 
1 he seed sprouted in the spring of 1910 . 
growth. frUi,ing in ,9,G - sev en,h year of the seedling's 

T:L 0t Rrin ° «"*• “■«» indislincl; .he 


/T |L dark - > '-cKUh purple: 

^ ri P° Hie fruits: the colouring appear" mottled he, e"'* Siron * or ' ,hc 
whitish necks covering the fr .d Th Hi because of numerous fairly 

difficulty and is free of the^flesh ’ km ** ‘ " ck and s,ron S- ‘cars with 
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Stem: 2i» nun. long, medium thick and slightly curved; it is of rather 
tinner grasslike texture and strongly attached to the fruit spur. In colour 
it is pale green with a taint yellowish tinge, with sometimes a brick-brown 


Hush on the side turned to the sun. .- 



Fig. 171*. Leaf of Heine Claude Tcniovy 

The fruits are suitable not only 
A second-grade variety. 

l«32 


achment to stone tenacious, so that 
there is never much windfall; the 
stem sits in a small, shallow cavity. 

Stone: small, of the oval shape 
typical of Heine Claude; it is asym¬ 
metrical and is nicely rounded on 
lop, as the point is obtuse and does 
not (protrude sharply. The dorsal 
suture is extremely thick, with the 
edges of the individual ridges very 
obtuse, and well-marked shallow 
furrows between them; the ventral 
suture is somewhat sharper and a 
deep groove cleaves it in two. 

Flesh: pale green just tinged with 
yellow: very compact, sometimes 
actually crackling when bitten, and 
moderately juicy. In flavour it is 
agreeably sweet, with a faint acidity 
and tartness which gives it a dis¬ 
tinctive piquancy. The stone is 
free, barely adhering on the dorsal 
side. 

Ripening time: beginning of Sep¬ 
tember. 

Properties of tree: spreading, yet 
compact habit; short stature; un¬ 
doubted frost resistance; the yield 
scanty; immunity against fungous 
diseases is good, 
preserving, but also as dessert. 


TYORN DESSERTNY 

This variety resulted from fertilizing wild blackthorn with pollen of Green 
Heine Claude. 

The seed germinated in the spring ol 1898. 

The seedling's first fruiting was in its seventh year of growth. 


1904. 

Shape of fruit: nearly round oval: 
marked, but not deep. 


the contour even, the suture well 



Colouring: reddish brown with a purple tinge: in overripe (mils, tin- 
colouring is more intense—a purplish brown tinged with red. 

The fruit is covered with a bluish bloom: the skin is medium thick and 
close in lex lure, but tears very easily and is adherent. Showing through it 
are large numbers of round muddy-yellow Hecks, sometimes lliev make the 



fruil look mottled. 

Size: length 20 nun., diameter 25 mm., weight 10 gr. 

Stein: thick, curved but slightly or 
not at all; its structure loose, grass- 
like. It is pale green in colour and 
lias no pubescence. Near the Iruit there 
is sometimes a carmine-brownish flush, 
hut much more often it has warts of 
a yellowish-brown colour. 

The cavity is almost impercep¬ 
tible. The stem is firmlv attached to 
the Iruit. 

Vo/ie: very beautifully shaped, reg- 
uli,r, . v elliptical with the points project¬ 
ing hut slightly: it is of medium si/e. 

•tie ridges are indistinct, although the 
dorsal one is broad: all the ridges are 
obtuse, two extra dorsal ones stand out 
hut slightly; the ventral ridge is cleft 
m two by a shallow groove. 

The stone adheres to the stein, so 
mn! there is practically no windfall. 

Fll ‘ sh: y*How tinged with green. 

•“HI close in texture, but turns softer 
alter ly, n g in storage for a short time: 

•t is not very juicy and the juice is 
colourless: the flavour is larlish-swcet. 
agreeable, hut inferior to Unit of Tvorn 
Mndky. 

Ripening time: first half of Sop- 

temluM- 


Properties of tree: stature fairly 1 ot Tyorn Dcsscrlny 

, ,h * c, ‘°"" spreading ami donselv 

^ ° f h ”" hV 1«i'e I'ardy again, „ ur f rosls and 

variety.*" ^ ..“ —r loads , . .. 
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TVORN SLADKY 


In tlie spring of 1889 I pollinated some flowers ol a four-year-old black¬ 
thorn [l*nmus spinosa L.) with pollen of Green Reinc Claude. 

The stones were planted in the spring of 1890. 

Out of the resultant hybrid seedlings, 1 chose the one closest to Green 
Heine Claude in appearance, and grafted buds of it in 1891 on the root neck 
4if a three-year-old pure blackthorn seedling. 

In the further development of these two specimens—the original hybrid 
seedling from which the buds were taken and the graft of it on the black¬ 
thorn—a pronounced difference showed in their appearance, and as time 
went on it became ever more marked. 

The graft was very much behind in growth, and all parts of it changed 
lor the worse. Roth the shoots and the leaves diminished considerably in size 
and lost their pubescence. 

The shape of the leaf blades changed from round to oblong, the ere¬ 
mite leaf margin to a serrate one, and so on. 

In 1896 the graft bore its first fruits, but they were both small and inferior 
hi flavour. 

The hybrid vegetative parent fruited for the first time only in 1898. 

Its fruits had nothing in common with those of the graft as regards their 


qualities. 

The two trees remained in this position until 1899. when the whole nurs- 
vi v with its already adult seed-grown trees was moved to a new location, 
and this hybrid seedling and ils graft had to In* transplanted with the rest 
The graft I deliberately planted with the point of union well below ground. 
Afterwards, by maintaining the moisture supply, 1 succeeded in making the 
tree pul forth roots of its own, which fortunately developed so well that in 
the spring of 1903 it proved possible, by digging under one side of the tree, 
to cut away a considerable part of the roots of the blackthorn stock, and >» 
1904 1 was able to remove the remaining wild blackthorn roots altogether. 

But evidently the constitution or the tree had been so altered and the 
•change partiallv fixed to such an extent that in spile of the m my view 
complete replacement of the root system, the fruits of the 1903 and 904 
crops were no different in their properties, and not until the crops ol 1.0. 
„nd 1906 did they improve so far as to make this new vegelatively-produced 
■variety fully worthy of propagation. 

I repeal, the variety we got was a completely new one totally 1 1 

ils properties from the seedling il had been derived from by ' 

fruits lei.r-slu.pe and other features of the former graft had nothingm 
common with the corresponding features of the scedl.ng from which .1 


1 ThU fact which is well worth studying, undoubtedly proves that the m- 
flucucToMhc slock upon the scion can sometimes be so strong as to alter 
young grafted hybrid variety beyond all recognition. 
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1 describe instances of this kind in order to bring home more fully that 
new varieties can be obtained not solely and exclusively by sexual crossing, 
but vegetalively too, as for example by grafting, and that not every meth¬ 
od of propagation always preserves the distinguishing characteristics of a 


Under ordinary conditions facts of this sort are rare; but that is evidently 
because in the usual grafting for propagation purposes, it is always old, 
long-standing, fixed varieties that are used. Moreover, wildings of the young¬ 
est possible age are taken as stocks. And so in these instances it is only the 
scion that can manifest its influence on the stock, not the other way round. 1 

It is only in nurseries of plant breeders, where new varieties are often 
propagated bv grafting at a very early age, before they have had time to 
develop sufficient resistance to change, that the influence of the stock upon 
the grafted variety may be seen with greater frequency. 

I shall now describe the characters and properties of this new variety, 
which 1 have named Tyorn Sladkv. 

Shape of fruit : round, slightly oblate and somewhat angular; suture indis¬ 
tinct; the contour is even, except that overripe fruits turn wrinkled and 
uneven; the remains of the style lie in a wide, shallow depression, forming 


“ ""'o/onWng''dark P purple-l)liie, with n heavy bloom of whitish blue and 
with grey-white flecks showing faintly through the skin. The skin itself s 
fairly thick, free of the flesh, resists tearing, but is not elastic. 

Size: length 20 mm., diameter 28 mm., weight 12 gr. 

.Stern; 15 mm. long, of medium and sometimes greater ‘h ck «s l. 
-Hahtlv curved, of loose grasslike texture, and pale green in colour, without 
pubescence? It is ill-.ltached to the stone, and so the fruits tend to shed as 

' h *Sfone!*small, of round flattened shape, with rough surface dinging 
Flesh: firm, green in colour, with an indistinct tinge of yellow, the flaio r 
is remarkably agreeable, with a peculiar pi«,uan. tar.ness possessed b> this 


a first-class commercial variety. 


vm 


i This mostly passes unnoticed, only in 
fruiter dies, the roots pul forth wild shoots 
kind from the grafted variety. 


rare cases does one observe 
which produce good fruit of 


that, after an old 
a totally different 
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CHERNOSLIV KOZLOVSKY 


This variety was obtained from llic seed of a damson fertilized in 1803 
with pollen ol the plum Anna Spalli. 

The first fruiting was in IU01, the eighth year of the seedling s growth 
Shape of fruit: irregular oval with 


prominent bulges; the apex has no de¬ 
pression and comes to a sharp point. 

Colouring: dark purple, with large 
numbers of small pale-grey dots show- 
ing through the skin, which is covered 
with a fairly heavy blue bloom. 

The skin is rather thin, but strong, 
and peels readily from the flesh. 

Stem: medium thickness. 20-20 mm. 
long, slightly curved, of grasslike texture 
and firmly attached to the fruit spur. It 
has no pubescence and is pale green in 
colour, with sometimes a carmine-brown¬ 
ish flush. It sits in a shallow cavity at 
the start of the suture; attachment to 
stone tenacious. 

Stone: large, of irregular elliptical 
shape, with sharp ends and the sides 
much flattened. 

I he dorsal ridge varies greatly, from 
a sharply prominent to a much blunter 
one; the lateral ridges are indistinct. 

A deep groove runs down the ventral 
, ’ and one narrow furrow down the 
dorsal. 

ties It: pale greenish-yellow, firm and 
a.rly succulent, with yellowish-green 
J oc . it has an agreeable sweet subacid 
avour and separates readily from the 



”■ VI i 

Kozlovsky 


■ nvain 


Unf ipenin ° Umc: cnd of and FiR - 

neginning of September. 

sl.oiu“ S tlli ° c , k ^ih S r h i$ „ SIO k' , S .' a ' Ure l0w - crown wide. The 
-lark brown. The vie d is ^ bU<l cusllio "'' '•■'lour 

severe frosts. ' R °° d ' ThC ,ree ,s d * ltoild y hardy against our 


A splendid commercial variety suitable for processing 
1033 P 
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M1CHURIN LUCHSHY 


This variety was obtained by selection from seedlings of Siberian species 
of apricots (Primus sibirica L.) which had been sent to me from Blagovesh¬ 
chensk in the autumn of 1925. 

The seeds germinated in the spring of 1920. 

The first bearing was in 1931, although the first profuse blossoming had 
taken place in 1930. But the severe morning frosts in the spring of that year, 
which reached —8 C C., not only completely destroyed the flowers of this 
variety but did enormous damage to other species of fruit plants, such as 
apples, pears, plums, etc., the crops of which were greatly reduced in many 
of the orchards of our region. 

This new variety now lays a firm foundation for the cultivation in the 
central and northern zones of the Soviet Union of a supremely frost-hardy 
apricot with a good tasty fruit. 

The severe frosts that swept the whole of Europe in the winters of 1928 
and 1929 killed practically all the old, long-standing varieties of fruit plants 
in some of the orchards of the R.S.F.S.K. Yet these exceptional frosts did not 
harm this variety of apricot in the slightest, and even the lips of a luxuriant 
one-year growth were not in the least damaged. 

I he fruit buds in this variety develop on all the branches of the tree, not 
excluding the summer growth, and so profusely that when performing sum¬ 
mer bud grafting it is quite impossible to find a single shoot with growth buds 
that could be fully used for budding. 

Michurin Luchshy will also be of immense value for the hybridizer, since 
crosses between it and the best Manchurian large-fruited apricot varieties 
may provide us with a numl>er of fine new frost-resistant varieties. 

Shape of fruit: ovate, flattened at the top and bottom; unequal sides, 
'vith the dorsal part of the hlunt ridge of the fruit more prominent than the 
sharp side, which is somewhat drooping; even contour: slronglv-marked 
suture. 


Colouring: uniform golden yellow, with tiny whitish spots stippled over the 
whole surface of the fruit, which is covered with a light down. The skin is 
thick, spongy, easily tears, and clings firmly to the flesh. 

Size: length 20 mm., diameter 28 mm., weight 10 gr. 

Stem: short, thick and set in a deep elliptical cavity. 

The stem is attached to the stone fairly firmly. On the blunt ridge side the 
cavity forms a deep depression which stretches, in the form of a suture. 

.k SC °u C ^ CmainS ° f ,he s,y,e * thc ,a,,er clearly distin- 

niarkolt H m 6 ShapC ° f a bIaCk P ro,rudin S spot. This base lies in'a fairlv 
marked depression. 

s/ono: round, with the blunt ridge slightly raised, and the npper end of 
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the sharp ridge markedly protruding. Both the blunt and the sharp ridges arc 
very distinct. 

The stone is free. 



Fig. 177. Michurin Luchshy apricot tree in bloom 


Flesh: of a handsome yellow colour and fairly firm, slightly friable, 
very sweet and with a faint piquant bitter flavour, which it derives from 

the skin. 

llipcning time: middle of July. 
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Properties of tree : tall, attaining to 3 in. at the age of six: extremely frost- 
hardy and immune to gummosis. 

An exceptionally line variety for our regions of the central /one of the 
R.S.F.S.R. Suitable for mass propagation in sovklio/.es and kolkhozes. In 




FI* 


17#. Blossoms of Micliurin 
l.uchsliy apricot 


Fi* 1711. Leaf of Mirluiriii 
Luclisliy apricot 


localities not very liable to early and spring frosts, it is recominendable for 
cultivation not only lor canning, but for use as a dessert, in view of its 
splendid taste. 


1932 
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MONGOL 


I obtained this variety by selection from seedlings of a Mongolian apricot, 
the stones of which were sent to me in 1913. The seed sprouted in the 
spring of 1914. 

The seedlings first bore in their eighth year, i.e., in 1922. 

Shape of fruit: an elongated oval, not quite regular, the dorsal part fairly 
prominent; even outline; deep suture, especially in the lower part, where it 
practically dissects the fruit. 

Colouring: yellowish orange, lustreless, especially in upper part; the sur¬ 
face of the fruit is covered with tiny spots creating a dark carmine flush; 
the skin is covered with down. 

Size: length 3G mm., diameter 28 mm., weight lf> gr. 

Stem: very short, 4 mm. long, set in a very deep, broad and regular- 
shaped cavity; the stem is attached to the stone loosely, and the fruits 
therefore readily fall when ripening. 

Stone: oblong shape, as in the common plums; lip rather sharp but 
small; the sharp dorsal ridge has two deep furrows; the ventral ridge is 


blunt. 

Flesh: light-safTron colour, soft consistency, juicy, sweet, with a pleasant 
acidity and aroma, very fragrant; clings firmly to the stone. 

Ripening time: beginning of August. 

Properties of tree: average height. In general, the best locations in the 
central zone of the R.S.F.S.R. for the cultivation of Mongolian apricot varieties 
arc steep slopes, particularly westerly, then northerly, and only in case ol 
extreme necessity southerly or easterly. 

Open flat and entirely unprotected lowland is altogether unsuitable, be- 
cause of ’the tendency of'the plants to start a second sap movement in the 
rainy and damp autumn season, owing to which the unmatured wood of 
the shoots is liable to be injured with the onset of the frosts. In the homeland 
of the plants, their brief vegetative period coincides with an equally brief 
summer period; moreover, the apricot groves are to be found exclusively on 
hill slopes, with a friable soil of weathered limestone, where they can stand 
more than 38°C. of frost. On the hills in the vicinity of Nerchinsk, the variety 
of this apricot known as the Prunus sibirica L. the fruit of which has a 
dry, inedible flesh, and whose leaf is narrower and longer in shape can 
stand frosts as low as 50°C. 

The varieties obtained in the first generation from Mongolian stones re- 
quire, in conformity with the climatic conditions of their nal,ve la " d '“ n °' 
very fertile soil and an elevated location. Grafted on the crown of plum trees 
thev develop escellen.lv in growth, become more frost-hardy and blossom 
a week later! which is very important in saving the flowers from mjury from 
late spring morning frosts. They can be crossed with plums only at the time 
of tlm first blossoming both of the apricot and the plum -«cd mgs and h 
latter must be exclusively of large-fruited varieties, e.g.. Pontbriant. Rcnic 
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Claude Reforma, Washington, While Egg. etc. Eminently suitable in all re¬ 
spects for crossing with this variety is the southern cultivated Pcche apricot, 
which is distinguished for the constancy of its seedlings, and especially for 
the largeness and excellent taste qualities of its fruits. 

The variety is first-grade in all respects. 

1932 

SATSER 



This rare species of apricot was developed from stones obtained from the 
grounds of a Buddhist monastery in Mongolia, near the station of Uls/ima 
and the village of Kua-Tsoten- 
za. The trees grew over the 
tombs of members of a dy¬ 
nasty that once ruled in 
China. 

The stones were received 
in the autumn of 1013, and 
sprouted in the spring of 1014. 

The select seedling began 
to bear in 1022, in its ninth 
year. 

Shape of fruit: round, . 
sometimes slightly flattened, 
hut always handsome and reg¬ 
ular-shaped; even outline, with 
a suture that is less marked 
than in other apricot varieties. 

The apex of the fruit is 
beaked. 

Colouring : dull, safTron-yel- 
low with a greenish hue; upper 
part of the sunny side flushed 
"ilh raspberry-coloured spots. 

The surface of the fruit is 
lustreless and downy. 

The skin is rather thick, 
hut spongy, and clings firmly 
to the flesh. 

•Sire: length 30 mm., diam¬ 
eter 30 mm., weight 13 gr. 

"" ,8 °- LCn ' " MO " BOli “ n — — 

ular-shaped cavity. The slem 

X?$ c r g Ched '° ' he S, ° ne ' 50 U,a ' lhe readily fal, f rom , he lrC e 
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Stone: of a broad oval, almost circular, shape; sharp dorsal ridge; some 
of the lateral ridges faintly marked; blunt ventral ridge. The stem makes a 
semicircular shallow depression in the stone. 

Flesh: juicy, orange-yellow, with a safTron hue; fairly firm in not al¬ 
together ripe fruits, and soft in ripe fruits; sweet taste, with a pleasant, hardly 
distinguishable acidity; clings firmly to the stone. 

Ilipining time: first half of August. 

Properties of tree: fairly hardy, prolific, and not very tall, attaining to 
2-3 m.; healthy appearance, resistant to disease. The crown is broad and 

1 It ditVers from all other seedlings in that its leaf is thick and leathery, of 
a darker green and brilliant colour, and with four glands on the stalk. 

Suitable for canning and preserving (because of its high sugar conlen ) 
and for dessert. 

A first-grade, commercial variety. 
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SEVERNY APRICOT 


A NEW HARDY VARIETY FOR CENTRAL RUSSIAN REGIONS 
Here is another big victory in the realm of acclimatization of southern 
man's one Zt gives us every hope of having in our Tambov Province cub 

rivaled varieties of apricots that need no protection ... theSibe 
that only a little while ago we could not even dream of. AU even w, d S.be 
rian varieties of apricot hove proved to be unhardy in our ports. As to the 

wmatm 

of fruit plants because of thejacti alone Uiat^ ^ ^ Crossing wilh 

single hardy variety even an e , f cu i, iva tcd apricot varieties 

a view to increasing the hording offings of cultivate ^ ^ 

was therefore out of the fi ucsll °"-' cu i, iv atcd varieties and of the wild 

Sc^'fnct'go. 5 ^ tjTZSrZ of thousands of seedlings 

case the apricot) has a dchn.le borderh ., V success f u |ly acclimatized, 
generation only, the plan depending on the 

Naturally, the l»rders of Ins area may a y erro(] on thc composi- 

conditions of the locality lo ' .' C ' dcRiee of difference of climatic 

tion of the soil and its humiddy and o d deg, advan£cmenl one 
conditions. To this should be added ha 'he m ano , her direction by 

-■sw.—rrp^r'n.:-..dividual*»»* 
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self that is chosen for acclimatization. In the given case, it is obvious that for 
existing apricot varieties seven hundred versts in a northeasterly direction 
already far exceeds the limit. 

Basing myself on this conclusion, I adopted the method of acclimatization 
by which the planting of the stones is advanced northward gradually. But as 
the great length of time required for this procedure made it impossible for 
me to undertake it personally, I willy-nilly had to look for the most northerly 
offspring of this fruit species in the near-lying provinces to the south and 
southwest of the Tambov Province, with the object of obtaining stones of 
this variety for planting in my orchard. I found nothing suitable in the south¬ 
ern parts of the Tambov Province or throughout the Kursk, Kharkov and 
Saratov provinces. But in the middle section of the Voronezh Province and 
the northern section of the Don Region, 1 discovered two new varieties of 
apricot recently developed from seed and already bearing. Unfortunately, it 
was already too late that first year to obtain stones of these varieties, and I 


therefore used only cuttings. But, as was to be expected, I failed to accli¬ 
matize either of the varieties by means of grafting. In the open, the young 
gralts were killed by cold, just as were all their predecessors. But about two 
years later I obtained stones from the homeland of the Don apricot, as well 
as from fruits of the Voronezh apricot which had ripened on a grafted speci¬ 
men I had grown in a pot. When these were planted, out of several dozen 
seedlings I got two that were hardy. 

I shall in this article describe only one variety that is hardy in our parts, 
the one I obtained from the stones of fruits that ripened on the grafted pot- 
grown Voronezh apricot. Its fruits turned out to be fairly large, but their 
taste qualities were extremely unsatisfactory. Nevertheless, knowing from ex¬ 
perience that the direct and immediate parents (father and mother) have a 
'cry small influence on new varieties grown from seed, which are entirely 
influenced by more remote ancestors, and remembering that the owner of 
the Voronezh apricot had told me that he had developed the variety by 
planting stones from the fruits of an apricot that had excellent taste qualities, 
had every reason to hope that among my seedlings I would find a hardy 
variety with fruits of good taste. This was brilliantly confirmed in practice, 
ccause of its outstanding hardiness, I have named the new variety the Scocr- 
ort/,ern ) apricot. I shall give its pomological data and illustrate its 
•runs, stones, twigs and leaves by a photograph in natural size. 

inr« n0m lJ.T e l° Ped L V MicIu,rin ' s nursery. Kozlov, Tambov Prov- 

v ’ 1 L? 1, from ,he s,one of an apricot variety acclimatized in the 

rom-zh \ rovince. The seedling bore its first fruits in 1906. i.e., in its 
year. 

„ pi! 'IT and , ae , nt f al a PI’ cnrance °l Of overage size, round, with 

shonWh'T • "°' VPr T dCep S, " Urc - < As lo lhc of the fruit, it 

the ™ f ?, r " e "’T 1 """ ll,e5e arc frui,s of " ,c «>■*> harvest, and that in 

from . I SpCC1CS ° r s,onc frui ' P'an's. 'he first fruits of varieties developed 

sequent vo atC ™™ dcral, '>' *““»"• hut gradually increase in size in sub- 
sequent years of bearing.) 
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Stem: very short, thick and downy. 

Skin : covered with a soft down and fairly thick; bright-yellow colour, and 
handsomely stippled on the sunny side with closely-spaced purple spots. The 
skin of fully ripe fruits emits a strong fragrance resembling that of mignon¬ 
ette. The skin firmly clings to the flesh. 

I-'lesh: extremely juicy, soft and with a line, pleasantly sweet taste which 
a slight acidity saves from being cloying. 

Stone: average size; dark-brown colour; slightly roughened surface; 
oval shape; fairly plump, with broad sharp suture ridges; clings firmly to 
the flesh. 


Ripening time : beginning of July, with all the fruits ripening simultaneous¬ 
ly. After gathering, the fruits keep for about a week. 

Properties of tree: height at six years, four arshins. The branches are 
compact rather than spreading. The shoots are of average thickness and of 
a shiny dark-brown colour. The leaf is of approximately average size, of 
broad conical shape, with a slightly elongated tip of a lustreless dark-green 
colour; crenatc leaf margin. The petiole is fairly long and thick, of a 
dark-red colour, with feebly-marked warty swellings. The fruit buds 
arc arranged in groups of five or six. The blossoms are pure white, 
3 V 2 centimetres in diameter, with five petals and about twenty-eight sta¬ 
mens; the pistil rises V 2 centimetre above the stamens. Blossoming time 
this year was on April 18. The fruits required eighty days of clear, dry 
weather for their full development and ripening. The yield is abundant. I*or 
six years the tree grew on a dry silty-sandy soil in an entirely open location; 
the nearest trees were ten sazhens away. No protective devices were employed 
in the winter. The soil under the tree was not loosened nor manured. And 
in spite of the fact that in the six-year period of its growth there were some 
relatively severe winters, with the temperature falling to 29 R. below zero, 
the only signs of injury from frost were the loss of the tips of immature 
shoots of a late second growth, and slight damage to the lower part of the 
trunk, giving rise to gummosis, which I partially succeeded m eliminating by 
cutting grooves in the trunk. Actually speaking, these data do not yet provide 
a sufficient guarantee to warrant bold propagation of precisely this variety 
in our regions, particularly on black-earth and heavy soils. SuitaWevanehes 
are to be expected only in the third and fourth generations Nevertheless; I 
consider that this new variety represents a big step forward m the acchma 

tization of the apricot in our parts. thev 

When this year my two hardy varieties blossomed simultancou y; >' 

were mutually crossed. The stones obtained are of '0“?* 
acclimatization purposes, for which reason I was unable to send thei edito • 
specimens of the fruits, and confined myself merely to a photograph an . 

dC5C ,n P co V nclu r ',omU may no, be superHuous to add the Rowing explanation 
to this article, in which many may discern certain contradictions A * 

I said that the influence on the offspring of the d,reel and im in P n , |Cncc 

, e. father and mother, was not very great, and asermea 




Fig. 181. Scvcmv apricot. Hardy new variety for Central Russia 
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of hereditarily transmitted qualities to more remote progenitors (grandfather 
and grandmother, if one may call them so), 1 nevertheless thought it useful 
to take for planting in my nursery stones from an apricot grown in the Voro¬ 
nezh Province, without paying attention to the degree of hardiness of its 
parents—which were manifestly tender varieties. Thereby I would seem to 
have admitted that the direct and immediate parents do have a big influence, 
and to have ignored the influence on my seedlings of their more remote 
progenitors (i.e., grandfather and grandmother). 

Actually, this is not so. Let me try to clear up the misunderstanding. 
Firstly, 1 do not deny absolutely that the direct and immediate parents have 
an influence; I only hold, on the basis of my personal observations and of 
irrefutable facts, that the individual properties of any particular individual, 
whether vegetable or animal, is transmitted in a greater degree to the grand¬ 
children rather than to the children, as is usually erroneously believed. And 
for this reason, of course, it would have been incomparably more advanta¬ 
geous for mv purpose if I had taken for planting stones, not obtained directly 
from the fruits of the first generation of the Voronezh apricot variety but from 
the fruits of its seedlings, i.e., of the second generation, even though these 
seedlings may have been grown in the same part of the Voronezh Province. It 
goes without saying that in that case the percentage of hardy seedlings 
I would already have obtained in the third generation would have been incom¬ 
parably greater. But no such stones were available, and, willy-nilly, I had to 
content myself with the second-best. 

Secondly, I have repeatedly pointed out, both in magazine articles and 
in the catalogue of my nursery, basing myself on long years of practical ex¬ 
periment 1 in acclimatization and the results achieved, that success in the 
acclimatization of fruit trees and shrubs* is best attained only by the method 
of planting seeds and training the seedlings in a locality with different cli¬ 
matic and soil conditions from those to which the given plant is accustomed. 
Because every plant possesses the faculty of comparatively easily altering ils 
constitution. 3 in adaptation to the conditions of the new environment, only 
in I lie early stage of its existence, and only if propagated sexually. This fac- 
ullv appears in the very first days after the shoot has sprouted from the seed. 
Later, it gradually diminishes, and almost completely disappears when full 
maturity is reached, after which the overwhelming majority of plants can¬ 
not undergo substantial alteration without considerable harm to their exist¬ 
ence. The faculty of alteration also largely depends on whether the seed was 
taken from an old, long-standing variety, or from a new variety recently de¬ 
veloped from seed. The latter, of course, produces offspring with an immeas- 


« I am pulling all this as I understand it. without regard to whether my convictions 

lit in with the theoretical conclusions of science or not. 

v I am speaking here exclusively of fruit trees and shrubs: apples, pears, plums, cher- 

rics. apricots, peaches, grape, etc. ... .. 

3 I recognize acclimatization only when a fairly marked alteration of the constitu 

of parts or of the whole plant is observed. 
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urably greater capacity for alteration than the former. Furthermore, success 
likewise depends on whether the seed was taken from a tree living in 
the conditions of growth to which the variety was accustomed in its birth¬ 
place, or from a tree which was in one way or another pushed out of 
these conditions. 

Let us take, for example, a tree grown in its birthplace, but on a soil of 
unsuitable composition or of a di Horen I degree of humidity, 1 or, lastly, 
trained in a different locality, in climatic conditions to which the given variety 
is unaccustomed. Here, too, the seedlings grown from seeds taken from the 
fruits of such trees will |m>sscss a greater tendency to alteration than the 
former. 

In the present case, I took my seeds from a new and young variety, one, 
moreover, that had been knocked out of its rut precisely in the direction I 
needed; that is, one that had undergone considerable alteration when grown 
in the Voronezh Province, a locality lying some three hundred versts to the 
north of the zone of cultivation of the apricot in the open. 

The acclimatization of the apricot described in this article should be one 
more proof to the reader of the futility of attempting to acclimatize a plant 
hy means of other than the sexual mode of propagation— by transplanting the 
plant itself, in the form of layers, or of parts taken from it in the shape of 
cuttings for planting or for grafting. This procedure has never yielded good 
results, except in cases when the transferred plant already in its birthplace 
possessed the property to withstand the climatic and other conditions of the 
new locality. But where does acclimatization come in here? It is ordinary trans¬ 
location, ordinary propagation. In other cases, even if some small, and more¬ 
over only illusory, success is achieved, the plants obtained in this way arc, 
in their new locality, for the most part not in a stage of development, but. 
on the contrary, in a stage of decline and moribundity, so that nothing good 
can he expected to come of them or of their progeny. 

Next, many readers, meeting for the first time in my article the state¬ 
ment that apricot varieties growing wild in Siberia totally lack hardiness in 
our parts, will probably doubt the truth of my assertion; all the more that 
many writers have spoken of the Siberian apricot. Primus sibirica, ns a fully 
hardy plant and have even recommended it for use as stock, as being the 
most hardy. And, indeed, here we have a wild apricot that freelv grows in 
He environs of Nerchinsk, where the temperature falls to 40°R.' and more 
**e ow zero, yet it is claimed that in the Tambov Province its seedlings are 
apricots' ar<ly aS th ° SC ° f ,he CuI,ivaled varlc,ic * of our southern peaches and 


from "l “ a , n " ,COnlrOV< ' rlil,lc ,ru,h - ° n « <<°«n or so occasions I obtained 
■ ro n Nerchinsk and other places in Siberia, and from Manchuria and Mon- 

excell.t r ° f . Y P Sibirica an<1 i,s varie,i< *- Panted them, secure.! 

sprouts, but in the very first winter they all without exception per- 

dry * ** Sf ° dS f ° r ripen in exceptionally 

J yC “ rS - producc “ f° r Sreater percentage of hardy seedlings. 
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islictl. 1 have so iar not succeeded in elucidating the true cause of this. I ap¬ 
plied lor a solution to authorities in the horticultural world, and received 
various explanations, hut all of them were very far from the real matter at 
issue, and were ot no practical value. The reason why the Nerchinsk apricot 
perished may with some degree of probability be ascribed to the fact that in 
its homeland it grows on the slopes of chalk hills, and all hill plants, as we 
know, <|o not survive transference to lowlands. And in spite of all my devices 
to provide it with conditions answering as far as possible to those of its home¬ 
land. by adding chalk to the light sandy soil, by planting it on the slopes of 
an artificial embankment, and so on, 1 achieved absolutely nothing. Every 
winter its seedlings perished, the injury manifesting itself in the form of a 
ring of blackened bark and wood close to the surface of the ground. This 
was equally to be observed in the case of select two- and three-year-old seed¬ 
lings of cultivated peach and apricot varieties. And only very recently did 
grafting on the crown of a damson at last result in flowers and fruits. The 
latter, by the way, are totally inedible in all varieties of Prunus sibirica, but 
when planted in the second generation they apparently manifest a tendency 
to alter for the better. As to another species of wild apricot, Prunus dasy- 
car/ia, which is also reputed to be a hardy plant, this does not turn out to be 
the case in practice—which, to tell the truth, is not surprising, as its native 


habitat is Central Asia and the South Caucasus. 

The variety of apricot that grows under this name in North Germany, 
according to my observations, proves to be even less hardy than those enu¬ 
merated above. I have observed injuries of the higher overground parts, i.e., 
of the branches and shoots, in tl.c Prunus sibirica to a greater degree than 
in seedlings even of the peach. I have tried all sorts of means of <dim.nat.ng 
injuries to the lower part, hut without success. I have covered the ground 
with sand, hanked up tl.c tree with earth, wrapped .t around with bast, en¬ 
cased it in felt, bullrush. and sugarcane, daubed .t with lime, varnish an 
various paints, shaded it with the help of hoards, protected .t with .roof 
over the whole plant, left the soil from the middle of 
and protected from superfluous moisture. But all to no effec . 
be endlessly grateful to anyone who would suggest to me a method of avert 
ins the loss Of sometimes apparently valuable.individuals In £ 

three- an,I four-year-old peach seedlings pernl. from hw ""6^* 1 ^ 
the very eve of their first bearing, to judge b> the , bc l icv . 

neared on them in the autumn. I especially appeal to men of science, be 

u«...«..»—»—««-«- 

ing of the mysteries of acclimatization of plants ana „ 


planation of them. 


First published in 100G in 
/•rogressivnotje Sndovodslvo 
i Ogorodnichestvo, 

Nos. 39 and 40 







TOVARISHCH 


Seedling of a Blagoveshchensk apricot. The seed sprouted in llic sprin 
of 1926. It first bore fruit in I1W1. in its sixth year. 


I'lK- 1*2. Nine-year-old Tovnrislirli apricot tree 





Fig. IS2. Xinc-ycar-old Tovarishch apricot Iroo 


„ * Shape . of f e ru , it: round > sometimes slightly flattened; suture well marked- 
lh e remams of the style are fairly pronounced in the form of a peak 

fined IT'M— r iU ; 8 ^ S, * h,, >' duM surfa ^ covered hv a 

Ste lla ,S fa ‘ r,y ,hiCk * W. easily tears, and is free. 

Size, length 25 mm., diameter 27 mm., weight 17 gr. 

27-688 
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Stem: thick, short, and set in a broad cavity of average depth. The stem 
is attached to the stone loosely. 

Stone: round, small, with flattened sides, and sparsely pitted; the sharp 
ridge is more pronounced than the blunt, and lias a steep rise at the spot 
where the stem joins the fruit. 

Flesh: yellow, spongy, sweet, with a faint piquant bitter flavour. 

Ripening time : second half of July. 

Properties of the tree: very tall, with a flattened crown; the tree is un¬ 
doubtedly frost-hardy and immune to disease. 

It is one of the best apricot varieties, suitable for commercial cultivation 
by sovkhozes and kolkhozes in localities that are jiot very liable to early 
spring frosts, and one of the best for use as a parent in the development of 
new varieties of hardy apricots for the central and northern zones of the 
R.S.F.S.R. 
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POSREDNIK 

As far back as in 1885 I set myself the task of introducing the peach 
into cultivation in the central regions of Russia. At a first glance the problem 
seemed quite unsolvable, and chiefly because there is not a single cultivated 
variety of this southern species of fruit plant that can grow in the open in 
our region, with its relatively severe climatic conditions; and, what is more, 
even of the wild form—which is so essential in the production of local hardv 
varieties by means of hybridization-lhere is no representative growing in 
our torests except the dwarf, or wild almond (Amygdalus nana L.). Unfor¬ 
tunately. numerous attempts to cross the dwarf almond with the peach 
gave absolutely no reason to hope that such a combination was possible: 
these species are much too remote from each other in constitution. 
n , J «. C . 0, i t y * h, . n8 t0 ^° d ° nC WaS 10 devc, °P a new plant that would serve 

pure p ct\rr f irmo ary ,| I ;n k ' n"™'"* in BCncral - remote 

Of Zrall t V d,fficuU cross than hybrids, and especially those 

ecent origin, I, in 1903, fertilized the flowers of a seedling of the tall 

pale-pink colour. The tree is over two metrM abundanl » targe, and of a 
frosts is exceptional: at a temperature of -38°C ’nm* 1 "l "TT" *° ” VCre 
suffer from the cold, but even the flower kT^i C '’ ‘ only do ,he shoo,s not 

The flowers are likewise exceolinnAll ; bUdS rema,n absolutely uninjured. 
... exceptionally resistant to spring morning frosts. In 


IMUM.Kss c> 1- HltKKDIXli AND PO.MOMXilCAI. DKSCKIPTION 
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llu* spring <»l IWJO Il»c almond was slruck by 8 C. of morning frosl. Posrcdnik 
was in lull bloom al the lime, but I ho frosl had no| the slightest eflecl ell her 
mi llu* blossoms or on ils bearing capacity in Hie following summer. 



Fig. 181. Blossoming of Posrcdnik almonds 


II bore Iruil just a* abundantly as in earlier years, when there were no 

hosts during ils blossoming lime. _ Innl _ 

In Northern Manchuria, where our old European var.el.es of feint pla ' 
—Anlonovka, Skrizhapel. elc.—are completely k.lled by he cold in 
severe, snowless Manchurian winters. Posrcdnik feels perfectly at home and 

bears profuselv every year. . . 

The flesh of I he Posrcdnik almond is ralhcr dry. but ils layer is mcon - 

parably thicker than lhal of our dwarf almond. 
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When Posrednik is fertilized with the pollen of large-fruited peaches, as 
many as 20% of its flowers set fruit, and the outward form and shape of these 
hybrid fruits remain the same as in those of the originals, except that the 
stones are more elongated. 



of Posrednik 


“ ,I,US a " i ""' rmcdiar y Unk between I be almond and 

rf- Vi ‘ 

S!T " rly h ‘ " ,C 0pc " Wi,ho1 " «»y protection, 

pharmaceutical almond' oil™*" 1 plan,allon for ,hc production of 
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S M A LL-F K U IT C U L T U R E S 


IZOBILNAYA BLACKBERRY 

I obtained lliis excellent blacklierry variety by selection for hardiness 
hum seedlings uI a Lucrelia blackberry, which was found in North Amer¬ 
ica. in lhe stale of Wesl Virginia. 

l/nbihiaya is nol exacting in regard to soil, and grows very well where 
many blackberries cannot properly develop, and if it is given tolerable atten¬ 
tion it produces good crops in one and the same place for ten or lifleen years. 
Actually, care of the blackberry does not require much work ai\d is very 
simple. 

The soil under the bushes should Ik- loosened two or three times in the 
course ol the spring and summer, two-year shoots should be cut out, the 
hushes should be pinned down to the ground in the autumn and in the spring 
raised and tied to wire. 

The root system of the Izobilnaya blackberry is compact and grows ver¬ 
tically downwards, spreading very little in width, and there is therefore no 
sense in planting the bushes far apart. As to soil treatment, although this 
variety is very une.xacting and bears very well even on sterile soils, never¬ 
theless it is recoil)mcndablc thoroughly to turn over the site designated for 
planting to a depth of 40-50 cm., and only on lean soils should a dressing 
of well-decomposed manure be added. Good nourishing black-earth soils had 
heller not be manured, otherwise the blackberry develops too luxuriant a 
growth, to the detriment of the fruit yield. 

In the winter and summer the soil under the bushes must be kept free 
of weeds, and. as said above, loosened three or four times, and then covered 
with a thin laver of strawy manure. The blackberry begins to hear in the 
third vear alter planting, and already in the fourth year gives a full crop, 
i,nd so abundant that every bush is literally covered with the In-rry clusters. 

each bush yielding al>out three kilograms. 

In the spring the bushes are raised and lied to two wires stretched along 
the on' of .1,0,n 25 on,., and the other 50 cm. fro,,, the ground 

Before the winter the shoots should he untied from the wire I" * 1 
to the ground and lightly covered with weeds, as a means of retain,ng the 

S "°™" blackhcrrs^can successfully propagated by Up layering of young 

“ r: z 

Sl 'They e shoM°ho V Implanted to their permanent sites only in^ the spring 
after the following, the plants being lifted together will, the clod of earth 
encasing the roots. 
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PRODUKTIVNAYA RASPBERRY 

This variety was produced from a seedling of the Komertsia raspberry 
—a hybrid of the blackberry and raspberry. 

The bush grows very tall, attaining to two metres, and like all raspberry 
varieties is greatly inclined to propagate by suckers. It prefers to grow only 
on elevated dry locations. This raspberry is not exacting as regards soil and 
glows equally well on rich black-earth and heavy clayey soil. In a dry ele¬ 
vated location it stands the most severe winters very well, but in low and 
damp locations it perishes, in spite of the fact that in both cases growth 
ceases only with the full onset of winter and heavy frosts. Ripe and un¬ 
usually big berries may sometimes be found on shoot tips even at the end 
of November. 

It is a generous yielder; besides the fruit branches, at the top of the stem 
and at the bottom near the roots sturdy lateral shoots appear which begin to 
bear somewhat later, but, on the other hand, the berries are considerably 
larger. Cropping continues for about two months; the yield is annual anil 
abundant. 

The berries are conical in shape, of a dark red colour, and with a sweet 
flavour. 

The berries are Arm, and if gathered with the core they never mash when 
cooked. They stand transportation very well, even on carls to a distance of 
fifty kilometres. 
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TEXAS RASPBERRY 

Iogajierr V y ariely *** ° b,aincd by soUclion ,rom seedlings or the American 

“ iS 0nC “ f ,! hc besl ras pbcrries I have produced, and for size of berry and 
f'f ? 15 unchallengeable. The fruit of the Texas raspberry is very large at- 

mildly* on noTi r ‘° gr in Wci *'"- " >' ields Smndanlly and'nn- 

The vah,X I""? , “ b “i h WUI bcar 0 kg - of lar K L ' handsome berries. 

free if the her' I *l re '*>? raspberry is that the core does not come 

The Te,i T"™ " lU,,n *'• ,hus ‘-"easing transportability. 

as lie jL,T'L P n° P T '“ yCring «*■ ‘n «he spring, as soon 

i piiitt if yonniT “ 8 L h ° f 25 Cm - ,he Upper ,ips are -ipprd off. The 
pp ng of young growing shoots must be repeated several times in the course 

siolts Z"Z\ C Z! Prod “ CC ° bush ""*> ma -v branching 

old fruit-bear’ 1 ** C £’ the f ' rSl half of Au 8 us b after the two-vear- 

and buried ?oTdpX r r C CU * ° U, ‘ aFC benl down lo ,he S^und 
obliquely. P ° 5 cm - The y shou,d be buried perpendicularly, not 

l>asTia e cied°;'i n e e m SPrin , 8 ' " ew sh °°' springi " g from su <* - 'aver 

ed 10 cm. m length, .t ,s transplanted, together with the clod of 
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earth encasing llu* roots, to its permanent location. The plants are spaced 
2 in. apart in rows. 

The plant requires a well-manured soil, the surface of which must he 
loosened and shaded under the hushes with a mulch of manure. 


AKABKA—A NEW VARIETY OF BLACK RASPBERRY 


t Willi Photographic Illustration) 

All the earlier varieties of the American black raspberry {Rubus occiden- 
lnlis), e. g.. (iregg. Ohio. Hilhorn, Mills and the like, when grown in our 
parts yield, as we know, a rather juiceless berry, only lit for drying. It is 
possible that in their homeland, when cultivated on soils of a different com¬ 
position. and in a climate less arid and continental than ours, the fruit ol 
the black raspberry is not as dry; nevertheless, according to Y.O. Nemets. 
even there they are chiefly used for drying. Furthermore, both in America 
and here, the black raspberry has proved to be far less hardy than the red: 
it is more exacting as regards nutriment content ol the soil, in consequence 
of which it yields a good harvest only for four seasons, not more, alter which, 
even if the soil is manured, the berries diminish in size and the yield rapidly 
declines. In commercial cultivation, the bush has to be transplanted to a new 
site every four vears. But we gel quite a different picture when cultivating 
hybrids obtained bv crossing it with our European varieties of red raspberry. 
In mv nursery, for example, even when selecting from the lirst generation of 
hybrid seedlings, inanv individuals were obtained in which the above-men¬ 
tioned shortcomings had completely disappeared: the berries had become so 
large and luscious as not to be inferior in this respect to the best European 
varieties of red raspberry, and even to surpass many of them, as may be 
seen from the excellent new hybrid of black raspberry described in this 
article, which I have named Arabka. As to frost-hardiness, some ol these 
hybrids possess this quality to a phenomenal degree. For example, a hybrid 
oi the Eureka black raspberry with the Marlboro raspberry, which I lumj 
named Damskava because it has no thorns, even when its; shoots have no 
been bent to the ground or have been given any other ar .hc.al prolecl.o 
Jo,- ,he winter, easily stands the 35’R. frosts of the Olonets Province. And 
even all the seedlings of this variety have proved l« * ■quite hardy there. • 
has been described in detail in the article of Mr. Sp.r.n » Hikvhk.\<*ouOa 
Province, in Proyrcssiunoyc Sadouodstvo i Oyorodmchestoo No. 4o 1913. 
\s to the reference in that article to the inferior hardiness displayed in the 
Olonets Province by the Texas blackberry-like raspberry produced byme. 
that is as it should be. since the Texas is only a simple not hybrid seedlng 
—selected for its rather greater hardiness—of the loganberry . \\ ii 
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cause hi which its climate lias a very even temperature and great luunidity. 
which is Hie cliicl and iuevitalile reason !«»r the tenderness of all plants grow* 
j,, ||,„sc parts. The selected seedling of the loganberry which I have 
named I he Texas raspberry, proved in my nursery here in the Tambov Prov¬ 
ince lo have a hardiness so much superior to that of the loganberry as to 
constitute a variety Hilly suitable lor extensive commercial propagation in the 
Tambov. Voronezh. Kursk and more southerly provinces. Hut in the Olonets 
Piovinvi. where even the wild wood raspUrry freezes to the snow line 
everv \ear. the Texas rasplierry is suitable for cultivation only in amateur 
orchards, ami that in onlv the smallest numbers, and on the absolute con¬ 
dition that its shoots are protected against the winter with a two-vershok 
lawr ol earth. 

Tlu* new hybrid variety of black raspberry described in this article, the 
\rahka. although it is twice as hardy as the Texas raspberry, will scarcely 
prove suitable lor cultivation in such severe climatic conditions as those ol 
the Olonets Province without artificial protection in the winter. But in our 
and in more southerly parts. Arabka will deilnitely reign supreme over all 
other varieties ol black raspberry and. of course, will in lime oust all othei 
block-1’riiited raspberries from the orchards. 

White developing :,n extremely thinly «r«»-ll, nll.«..»n.« "> " ,orc 
ll.t-.-v arshins in height. and will, n diameter ul the base of Ihe^shoots of i 
om- in. l.. this variety produces n» suckers ul all. and enr 
gives rl«- .o unpleasant growth. In .pile of .his powerful. °‘ 

M,o overground parte of the plant, and. most notably. .Is generous y.cld. Aral. 

shoots begin to pale and sligbtl> Hucken. a - in n ic earth to a 

ttrin 

covered will, a good layer of dry lea - • ^ , eng||l si , m ,iH Ihe laller 
they have developed a young shoot I ^ (irllHnd ,|,c rools mens 

he Iransplanled together with a I Wch , llc layer has been cut 

-«- - i>,aced near 

""-n'ifis the best method of ^g^ulte black, have a 

.- - — 
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jam, which is highly prized by connoisseurs. Here in the local market Arabka 
raspberries are eagerly bought at three times the price of oilier varieties of 
raspberry. 

First published in 1914 in 
Sadovod, No. 2 


NEW CURRANT VARIETIES 
FROM CRANDALL SEEDLINGS 

About twenty years ago a new variety of currant called Crandall appeared 
l, * ° rc,gn orchards. It was described here in our magazine Pto<!ovo<htvo 
(1890, p. 131) on American authority, as a hybrid between the common 
European black currant and Ribes aurcum ; this at least is the way its pro¬ 
ducer, Crandall, of Newton, Kansas, himself recommended the new variety 
r ‘' ,C baS !f. ° f "\ y ex P cr ‘ mcn * s in planting the seeds of this variety and 

ring its seedlings 1 consider this opinion erroneous, if only for the fact 
l,un f reds ofCrandaU seedlings of two successive generations 

marts of the M°‘, n ” Si " 8 ' e s P ecimcn !■> which any of the car- 

he seeTu Wack c,lrranl 00111,1 l)e observed; on the contrary, all 
From tl 'is r 'ZuTt ” Cap,ion had " ,c '-'pical appearance of Mbr, aurcum. 
varie v of /L? , presume that the Crandall currant is simply a 

sanely of Ihbes aureum, and not a hybrid. 

ex„crie 0 „ee°'a n0 , W ,he f °P i " io " of "'her hybridizers, but in my own personal 
givTrise to Sn«“^ 5 n° fany hybrid " iU > ™re exceptions • 

Profltable a var eK fo dcpr,ved 1 of «■>' opportunity of having so very 

t-—’ar.ssasiiA's.fr 

winters the shoots were inJuredT^n,^ £££££ 
[oTr* “ oMhc harems'and 01 *” %CCdl ' nSi ,hal 

- nnd * ny - tztsz jur -- 
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berries were obtained at all. And only when, in the winter of 1900, they 
were given substantial protection did I secure an adequate crop of berries. 
They were about the size of a big cherry, of a black colour and bulbous form, 
with pronounced ridges along the axis of the fruit. The flavour was rather 
good, acid-sweet, and the seeds of relatively small size. The seeds raised from 
this crop of berries all, without exception, had the typical appearance of 
liibes aureum, without any admixture of the characters of the common black 
c-urrant. Part of them proved fully resistant to our frosts, and in the third 
year a big crop was obtained. But both the shape of the berries and their 
colour were considerably altered: the ridges had completely disappeared, 
the colour was or three different kinds-black. red and bright yellow—and 
the size had also diminished, although inconsiderably. The second planting 
of seeds, this time from berries of my own seedlings selected for hardiness, 
yielded splendid and undoubtedly constant offspring. Practically all the seed¬ 
lings of the second generation, with insignificant exceptions, are completely 
immune to injury from frost, and are distinguished by amazing fertililv. 
mtnr,i ,ear 'T Ur ?l berr,es ’ a P h0,0 8 n, P l1 ol which 1 attach showing, in 
I ale a so'sem Z T,*™' ? rieH ”’ difTeren,ia,cd <°lour and shape. 1 

selves Of . l S ' SCpara,C mail 'Primes of the berries them- 

scl\es of these new currant varieties. 

I find naV ° Ur ° f " ,V bcrricS of " ,c varic,ies 1 a "> describing, 

l.ev m.kn I? PCr, ° r IO ° f CrandaU curranl - 1,1 Particular, 

e > make a jam with an excellent piquant flavour and fragrance far stir- 

Uind'n q "° , .' y ja , ms " lad '' from 1,11 olhcr currant varicfics. Bearing in 
t™ , n T P al ' Cr i ili,V ° r •«* ">"■ currant, I think there is cut" 
to imi i ° mmend dcvo,ccs ol '<»• cultivation of small-fruit shrub's 

! 8 rrc oV c ri vr k d r cri r' a,,d 1 * han 

'jrcJnnoZ W Packet containing ten seeds to any subscriber to Pro- 
J i noyc Sadoundsloo i Ogorodnichestoo. 

the chi7f m of 1 wiUch'Ts l, a Jr° ,'° POh " Zn"'? ' llorlcoln ' n g s Of this currant. 

Sr r' 5 Tzzsfiz 15 

no. ,o r : 0 p x e<, ( vo rr ive,y ,,ofo - » ,an,s 

C - “-2 S 

an adequate watering through a fine rose and IT* a ° ma,chs,ick t after 
Protection from birds I sot “ and Prodding the boxes with 

birds, I set them out ln the open, where they are left all 
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through llu* winter. In the spring, when the shoots have developed the 
fourth leal', they should he pricked oul into the beds and spaced at inter¬ 
vals of one-quarter arshin. In the following spring they arc transplanted, 
lor the last time, to their permanent location, the hushes in the rows being 
spaced one and a half arshins apart, with three arshins between the rows. 
This currant likes a rich, friable soil of average humidity. It is well 
to dig over the beds preliminarily to a depth of three-quarters of an arshin. 
Covering the soil under the shrubs with fresh manure also helps the de¬ 
velopment of the plants. .... . 

The second and last shortcoming, in mv opinion, is that the berries n 
each cluster do not ripen at the same lime. The upper berries in the cluster 
mav be completely ripe, yet the lower berries are still green. There is on > 
one wav of eliminating this defect, which is to select for reproduction only 
such seedlings as bear clusters the berries of which show a greater tendency 

lo ripen simultaneously. • , . 

Hut these two shortcomings ore not of great significance and <lo . ol 
detract Iron, the virtues of these new varieties very considerably«*pce.aU> 
when it is borne in mind that every plot of ground tocated in c'ose proxlm 

yellow, large-fruited, round: D-yellow. oval-shaped. 

First published in 1006 in 
Progrtsslvnoye Sadovothtvo 
i Ogornilnlchrtlvo. No. 


G R A P E 

NEW HARDY VARIETIES OF EXTRA-EARLY CRAPE 
M SUITABLE FOR CULTIVATION 

IN THE CENTRAL ZONE OF RUSSIA 
AND IN SOME PARTS OF SIBERIA 

Already in 1883. when attempting to * wnVudor'lv 

the Tambov Province. I na rtv In spile of the fact that I had 

impossible lo do this with profit in -‘ nin £ varieties, that they wen- 

acquired vines of the best hard >: “ ,d S "Lth. that the vines were 
planted in prelected places affjunsl \ ll an d that pruning for 

carefully banked up w.lh of mv labour were extreme y 
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lime and, with few exceptions, were caught by the early autumn frosts 
which often visit us already in the second half of August. Further, although 
some of the varieties, e.g., Madeleine Angevine, Malingre prccoce and the 
like, did in favourable years manage to ripen by the end of August, the 
flavour of their fruits and the appearance of the clusters were so unsatis¬ 
factory as to be positively unable to compete in the market, which by 
then was already loaded with grape varieties brought in from the South. 
Purchasers willing to buy an inferior grape at a higher price were, of course, 
not to be found. And to sell it cheaper than the imported grapes was quite 
impossible, bearing in mind the expense of tending the plants. In a word, 
grape cultivation in the Tambov Province was a mere whim, a desire to 
have one's own grape, even though it were twice as costly as, and 
inferior in quality to, imported grapes. I tested masses of varieties, but all 
the so-called early and relatively hardier ones I could lay my hands on, 
both of the Kuropean and the American species, proved to be absolutely 
unsuitable. 

Firstly, none of them was hardy enough to grow freely and to mature 
in the open without laborious and costly artificial protection, involving glass 
frames in the spring and autumn, and solid banks of earth in the winter. 
Secondly, the ripening time of the grapes of even the earliest varieties very 
rarely, only in favourable years, happened in the second half of August; 
it was usually in the second half of September and even later; and this 
season in our parts is already fairly cold, and for this reason, apparently, 
the fruits did not get the sum-total of heat they need for the formation of 
grape sugar, as a consequence of which the fruits turned out to be sour. 


In general, it has to be recognized that the central zone of Russia is so 
far removed from the northern boundary of the commercial cultivation of 
the grape, that not one of the known varieties is of use to us, and that, 
consequently, we have to have special varieties, with properties adapted to 
the climatic conditions of our region. Such varieties must possess two main 
qualities. Firstly, the vines must be content with the shortest possible vege¬ 
tative period for the development of their wood, and must also possess a 
degree of frost resistance that would preclude the necessity of laborious and 
costly winter protective devices. Secondly, the ripening time of the grapes 
must be of the earliest, for example, in the second half of .July, and in any 
case not later than the first half of August. At this season the solar heat in 
our parts is adequate, and the grapes will therefore not be sour. 1 Ripening 
so early, such a variety, even if its qualities are mediocre, will find a lively 
sale in the market, because of the complete absence of competition from 
SL' or,che ». which usually flood our markets in the second half of 
mof 7 ° ne r y °i deVelopinR varieties with such qual- 

nh l21" mg ^ S ‘" d rCarinR ' hC SCedlin « s u " d " 'I*® influence 
Of the local climatic conditions, and then, by means of selection, picking 


1 Of course, acidity also depends 
climatic conditions, but such varieties 


on the variety of grape, and not exclusively on 
should not be chosen. 



PIUM.Kss Ol liKKI DINl, AM) POMOI.OUICAI. l>KSCKII»TION 


mil Klio individuals will* llic desired virtues. Willi this object in view, I 
sowed chiefly Hie most hardy and lor the most part early-ripening varieties 
ol grape. Bill the lir.sl experiments were unsuccessful and did not yield good 
results. More Ilian ten years of labour had been wasted in vain. For instance, 
all the seedlings of the European species proved to be of low hardiness, 
while the American species, although they produced an adequate quantity 
ol frost-hardy individuals, yet some of them blossomed hut did not set 
I mil. 1 others ripened loo late, while others still bore small, sour and abso¬ 
lutely worthless fruit. Fortunately, about this time (1896-97) my good friend 
Yaroslav Ossipovich Nemels sent me seeds of various varieties of grape 
which he had obtained from North America, among them Gibb, Brand. 
SI. Ilillaire. St. Mariana and others belonging to the species V. milpina or. 
which is the same thing. V. rifuria. and Concord. Moore Early and others 
ol llie species V. tnbriisca. In all. there were about twenty varieties, but 1 
have enumerated only those from which I obtained seedlings that were nol 
killed by frost and have survived to this day. The plantings from this sec¬ 
ond parlv of seeds were far more successful. 

Quite a considerable number of seedlings proved to be very resistant In 
cold and in spile of the fact that I have never protected them in winter in 
a..v wav. except bv bending the vines to the ground, they are still thriving. 
At List, this quality was most marked in the four enumerated Canadian 
varieties. Yet the frosts in those years attained to -29 It., and time 
...id again vines that the snow had no. covered withstood tempera lures 
lower than 20 K. I did not practice rational pruning of I lie \mcs. con- 
lining mvself generally lo simply removing superfluous and shorlcmng ex- 

^......... 

or the slernesl. Of these seedlings. Iasi summer (1900) ten varieties bore 

lLoir first fruits. Of my three seedling vines ol the Brand ^ 

i flutters which ripened at the end of July- and prosed to he of 
'"'Talm «f Ihe colour of the grapes. I have called this new 
good lhiNour. B * , wlhoril While). Of the remaining seven specimens. 

rnrnmmm 

of the V. ri, T ia spociev " dark co.o«r and with 

seedlings, only one yielded 1 nc t,us 01 „ ^ ri|)C „ lis variety after I have 

, Tlic c..u„. » »„u- ...for.. ... ..°' 

.—- •«- ■ ” r,y o,,r - ,n 

.thor ..... - -v rtiiTor hv .b»» fivo day* 
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ACTINIDIA 

NEW VARIETIES OF ACTINIDIA 

The large-fruit variety of Actinidia aryula has been growing in my 
nursery for over twenty-live years, but, by comparison with that other Acti- 
nidia variety, kolomikta, it has proved to be insufficiently frost-hardy, partic¬ 
ularly in its early years, and, in addition, of extremely low fertility. 

We have now acquired three types of this valuable Actinidia variety, that 
arc quite frost-hardy and yield abundant crops. They originate from the 
Kabany Klyuch, a locality in the East Siberian taiga. In this area Actinidia 
has for many decades withstood frosts of as much as 40 to 45°C. below zero, 
which in some years set in before the ground was covered with snow. 


ACTINIDIA UROZHA1NAYA 

This variety of Actinidia aryuta seedling was found in the taiga, in the 
upper reaches of the Kabany Klyuch, Xikolsk-Ussuriisk District, at a height 
of 325 metres. Despite the fact that the plant was a young one. being from 



Fig. 189. Actinidia arguta No. 1—Urozhainaya 

To»\'z e 'zz ai : old ' r prod, : ccd a very “*"•»"<> , 

?or i,s fr c r h^l hv C ! luSC,ouslv s "“' n '-"our. The plan! is dislinguished 

- - 

The berries begin to ripen in the middle of August. 
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ACTIN'11)1 A RANNAYA 

I I,is Aelinidia also originates from seedlings of the Actinidia aryuta which 
was. however, found at another spot—the watershed Ik* I ween the Knbanv 
Klvneh and the Molnkanka. at a height of 350 metres. The plant is not a 



l iu I INI. I clinitli" oryiil'i No- 2— Rannayn 

tall one. .hough i. U fort, years oh.. I. is perfectly heahhy. an,, no d.sposl- 

lion lo pi'l infecllon has bee" noted. „ pleasant 

The fruit vield is an abundant one. and the l**rru 

flavour: they ripen in the middle of August. 

ACTINIDIA POZDNAYA 

II was found in the Kalians Msue > ■ .. ' fresh and not damaged 

The plant is nearly thirty years old. hut th. I 

^ W'a particularly ..dan. crop. The hemes have a pleas. davour 

but ripen at a later period, at the end of September. 
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Fig. 191. Aclinidia anjuln So. .1—Poulnayn 


MICHl'RIX ACTIN'11)1 A ANANASNAYA 

This fine variety of Actinidia is the result of selection from the third 
generation of Actinidia kolomikta Max. The planting took place in 15)24 and 
the germination was observed in 1925. 

The first bearing look place in 1931. the seventh year of ils growth 

find h™. Ti V<,r r COnSi , dlri,bl > 0,1 «>..»• shrub von can 

find broad, oval-shaped ones, elongated ones, and irregularly broad ami blunt 

t , So r of 'r" c , ,K,rri< - s >“ *«..»” ,ha;:,;';;i; 

en ire errv f to " ,c bo "° 1>1 ">* calyx. Sometimes these seams cover the 

The turf7re oT'i'l T bo "° n, K Sometimes they only cover half nf (be berry. 
1 ho surface of the berry is slightly ribbed. 
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Cotoiiriny: dark green, uniform; in Hie rib hollows it develops into a 
light given. 

.Size: length 17 nun., diameter 19 mill., weight 3.1 gr. 

Pediele: 21 nun. long. thin, brown coloured; .siluated in a narrow irregular 
cavity, the depth ol which varies considerably from shallow to deep. It is 
weakly attached to the berry, but quite strongly to the vine. The sepals pro¬ 
trude as dried, brown-coloured remnants. 

Calyx: protruding from the calyx are the dried brown remnants of 
styles which are situated in an irregular, shallow depression, which in its 
turn sometimes assumes the shape of a long shallow fissure. 

Flesh: as compared with other varieties of Actinidia the llesh of this new 
one is more compact, thus considerably increasing its shipping qualities; 
many other varieties cannot be shipped at all (in view of the exceptionally 
tender and melting character of the llesh). 

The llesh of the Michuriu Actinidia Ananasnava is of light-green colour, 
juicy, sweet with a light refreshing piquant acidity, and has a wonderfully 
line aroma similar to that of the pineapple. 

Svnls: very small, so that when consuming the berries one does not notice 
them at all. Their colour is dark brown. 

lUpeniny time: in 1933, when the spring dragged out and the summer 
was cold and wet, they were ri|K- for consumption by August 20. 

In the central zone of the U.S.S.K.. when the vegetative period Ls an 
ordinary, normal one, the ripening time is in the early part of August. 

Properties of tree: the liana, in its ninth year, reaches a height of four 
metres. Two-year-old shoots are smooth, brown coloured, and arc oltcn 
covered with rather dirty-brown spots. One-year-old shoots are brown col¬ 
oured with light-brown dots. The leaves are thin, oval-shaped and pointed, 
while some of them are cordate, doubly and sharply serrated, with very 
line and frequent rusty-coloured hairs along the veins of the underpaid 
of the leaf. The surface of the upper part of the leaf is covered with 
white-coloured hairs set more widely apart. The flowers droop and grow 


5,1,1 The Actinidin is a diclinous plant, but the blossoms on the female bushes 
..re bisexual. In the shade the leaves of the male specimens are green 
and in the sun become dull while or variegated white rose This '“^ga on 
of the leaves, however, occurs not only will, the male, but also ficquei.ll> 

“"vines of the Micburin Actinidia Ananasnava excellently withstand 
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the winter of the central zone of the U.S.S.H.; for that reason the cultivation 
of this Actinidia can be advanced far North. 

The Actinidia is easily propagated with cuttings, as are currant or grape. 
The cuttings have to be stored in the autumn after the leaves have fallen. 
On no account is it recommended to make Actinidia cuttings in the spring, 
since the powerful spring sap movement causes "tears" to flow from 
the vines from which cuttings have been taken. This leads to the shrub 
becoming very much exhausted. 

The Actinidia can successfully l»e propagated with green cuttings in July, 
the cuttings being planted in cold frames. 

The defect of the Michurin Actinidia Ananasnaya berries, as indeed of 
the entire Actinidia kolomikta species, is that they ripen on the bush at 
different times, and easily drop. 

This new type of Actinidia, the Michurin Ananasnaya, stands out among 
other small-fruit plants. Its l»orries can be used not only for dessert and 
high-grade confectionery; they can also be used for the production of high- 
quality essence of which our food industry now stands in such great need. 
The variety deserves particular attention and should he extensively prop¬ 
agated in our socialist economy. 


ACTINIDIA CLARA ZETKIN 

This splendid large-fruited variety of Actinidia is the result of uninter¬ 
rupted selection from the fourth generation of the Actinidia kolomikta. 

The seed germinated in 1920. The first bearing took place in 1932. the 
seventh year of the seedling's growth. 

As distinct from nil the other new varieties of the Actinidia, the Clara 
ictkin variety possesses the valuable quality of its berries dropping to an 
.ncons'derable degree during the ripening period. This is due to the fact 
that he ped.clc adheres quite strongly both to the berry and to the shoots, 
rical ° r " elonga,cd '° clliplieal-sometin.es asymmet- 

,ongi,,ldina, S,ripCS; ,hp —* 
5*rc: length 34 mm., diameter 14 mm., weight 3.8 gr 

Theret no'eavUv 'and the"' C °r° ,,rCd Wi "‘ <Irie<l *rttJwown sepals, 
protuberances nV ' ^' d ° ° f *° me »«*• «« P'-ed on small 

.s £ of ha,fdried b — 

arom^If Sfi ^ 

all the seeds inside the berry become ven mxrlZ * ransparent - 50 
dark dots. ^ marked, and stand out as small 

Seeds: small, brown, rather rotund. 
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Kipeniny time: on and after August 20. 

Properties of tree: at eight years of age, on dry sandy clayey soil, and 
on an open site, the liana grows to a height of three metres; the Clara Zetkin 
is absolutely hardy to our severe winter frosts, and its vines are not in the 
least affected by the frosts in our localities which reach as low as 35 to 40°C. 
It is distinguished for its total immunity to parasites of both the animal and 
plant worlds. 

The size of its fruits and their fine flavour earn this variety the right to 
be widely distributed. 
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SEEDS, THEIR LIFE AND PRESERVATION 
UNTIL PLANTING 


I presume that many fruit and vegetable growers will lie extremely 
interested in clearing up a question of prime importance to their vocation: 
what causes iplant seeds to become damaged, and, sometimes, even to perish, 
while being preserved for planting, or after planting? It is high time for 
fruit growers to take the trouble to elucidate as fully as possible and, what 
is more important, from various points of view, the rather complicated causes 
of frequent cases of seed spoilage. It is quite difficult to solve this question. 
Here the experiments and observations of some one person, however out¬ 
standingly competent he may be in the domain of fruit growing, will not be 
enough, will be too one-sided. What is required here is joint work, the con¬ 
clusions drawn from the results of many years' observations of several persons. 
I stress the words ‘‘many years” because the solution of the serious problems 
of fruit and vegetable growing in general, and of the given matter in partic¬ 
ular, requires the opinions of exclusively such people as have conducted 
observations over long years of their own work in cultivating various fruit 
plants, and having had the opportunity to repeat the same experiments several 
times over, have been able to verify their conclusions. We do not need 
discourses of various kinds by novices in the field. Not infrequently 
they only confuse and obscure the solution of a problem, and their pre¬ 
mature conclusions in the majority of cases do nothing but harm. And 
yet on the pages of journals devoted to fruit and vegetable growing one 
frequently encounters such articles, and sometimes whole brochures by way 
of supplements, the authors of which left the school bench only five or six 
years previously. It goes without saying that these first years of every young 
fruit grower nearly always abound in errors and failures both in the work 
itself and in the conclusions drawn from their brief and mostly superficial 
observations, of the erroneous character of which they have not been able 
to convince themselves because the time has been too short and their work 
too brief. Such people have still to learn themselves, and yet they take pen 
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in hand and scribble articles in which they set out with aplomb to discourse 
on the most serious problems of fruit growing. 

That is why for the collective elucidation of the problem posed in this 
article 1 appeal exclusively to people with extensive experience, to persons 
who have become grey in the course of many years of labour in practical 
lruit or vegetable growing. And, of course, various diplomas testifying to 
special theoretical education can be of little importance in the present instance 
if only for the fact that in our institutions of learning too little attention is 
paid to the subject, and, consequently, when students leave school they carry 
away with them an incomplete knowledge of the factors that exert harmful 
or useful inlluence on the qualities or even on the vitality itself of plant seeds 
in the various stages of their existence from their ripening until their ger¬ 
mination. 

For my part, I shall attempt here to make known only those interesting 
tacts which I have personally observed repeatedly in the course of my nearly 
forty years of fruit growing. Incidentally I shall cite sonic data from the 
foreign press about tests conducted there on the hardiness of seeds in 
specially low temperatures. 


First of all let us consider the nature of the seeds of various plants. 
Physiology teaches us that each seed is in its way a living organism: the body 
of the seed consists of numerous cells, part of which comprise the germ, 
while most of the other cells contain a supply of substances necessary for 
the vital processes of the gerin protoplasm until the plant sprouts from the 
seed and for the shoot s nutriment until the young roots develop sufficient 
activity. It can be seen from this that the vital process does not stop in the 
organism of any seed, even when the seed is still in a stale of dormancy, 
i.c., in a dry state, metabolism though slow is constant, sustaining the 
life of the germ cell. The proper course of this mctal>olism depends entirely on 
the environmental conditions in which the seed finds itself until it germinates. 
'Phe metabolic process may gather speed or slow down, and, finally, may 
almost cease completely for a certain 'period the duration of which (hirers not 
only for each species and variety of plant but even for each separate seed. 

The seeds of some plant varieties may. under conditions favourable for 
their preservation, retain their vitality for several decades, while the seeds 
of other plants barely remain alive a few hours. A great deal has been said 
of the almost unbelievable vitality of seeds. Many people probably know of 
the legend about wheat grains that came to life after having l»ecn dormant for 
a thousand vears in an Egyptian pyramid. As a result the belief in the slab.l- 
itv of the vital source in seeds of plants was greatly strengthened, lo what 
extent this tale is true I shall not undertake to judge, but I well remember 
that in mv earlv childhood my father and I were planting seeds from a 
package, and he said that those were seeds from wheat that had , K‘onKrown 
from a grain found near an Egyptian mummy: that, of course, partici . 
intrigued me a, the time and served to preserve .he ogend m my• 
this day. II believe the seeds in those days were distributed b> th. In. 

Economic Society.) 
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To (his day many people are ready lo believe such fables, this being pos¬ 
sible, in their opinion, because the activity of the protoplasm of the germ 
cells in some plants, including that of wheat, may pass into a stale of com¬ 
plete dormancy, and the metabolism in the seed may cease completely for an 
indelinitely long period. Consequently, they assert, no losses in the grain will 
take place during this period, and in such cases the seed docs not, so lo say, 
grow old. But such suppositions and fables about seeds germinating after 
having lain for thousands of years in the ancient tombs of Gaul or in the 
catacombs of Egyptian pyramids, should positively not be believed. The ab¬ 
solute cessation of all vital functions of u seed even for a relatively brief pe¬ 
riod of time must inevitably residt in the complete destruction of the seed. 
Even when it is in a state of dormancy a grain's vital functions do not cease 
completely, but are merely reduced to an extreme minimum. 

In metabolism their store is constantly, though sloivly, expended through¬ 
out the whole life of the grain, the duration of which, I repeat, differs not 
only in seeds of different species and varieties of plants but even in each 
separate seed, because in one and the same fruit the store of vital forces al¬ 
most always dilfers from seed to seed. This last can be seen clearly from the 
fact that their germinating power gradually drops in proportion to the length 
of time seeds are kept before they germinate. This fact also undoubtedly 
serves as irrefutable proof that the vital functions of the grain do not cease 
during its relative dormancy. Expenditure and exhaustion arc inevitable, and 


seeds that have a quantitatively greater store of vital forces arc able to live 
longer than seeds that have a smaller store. Of course, in the fact cited con¬ 
cerning the varying duration of the life of seeds, an important role—apart 
from quantity—may also lie played by the qualities of the substances con¬ 
tained in each seed which serve as material for the life of the germ cell, but 
we shall not analyze this now if for no other reason than that it is as yet 
beyond our power to determine the qualities of the nutritional substances' in 
the seed. In the present case all we can state that will be of benefit to our 
work is that it is possible for man to take reasonable measures to prevent the 
materials deposited by Nature in the grain from spoiling, by ascertaining in 
advance the various causes making for one or another kind of damage lo the 
qualities of seeds while they are being stored. 

First of all let us take note of the fact that not all damage to seeds is det- 
1 irnenta 1 to us. It appears that there is such damage that is useful to us in the 
cultivation of certain plants and we evoke it deliberately. For example we 

CUC " ,,,ber ond mc, °" *«<»» »"« U'O for planting only thy 
! ,hn * h“ ve been preserved four or five years, because the plants 

grown from such seeds provide a greater yield. F 

me ' h °. d " a r dVan ' aRCOU ' ° n, y «>e case of cucumbers, melons 
verv late,' hi"' T ,n mosl " lh ' r cases the seeds of the 
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I rom seeds freshly picked. This is especially evident when rearing fruit- 
plant hybrids. Here not only is it impermissible to keep the seeds for 
several years before planting, but often even to dry seeds in the ordinary 
way tor a few extra days vastly lowers the quality of the seedlings grown 
from them. This is easily noticeable, to an experienced eye, of course, 
from the habit of even one-year-old seedlings of hybrid fruit trees of cul¬ 
tivated varieties. 

The first time I came across and noticed this phenomenon was when 
planting the seeds of an Aport obtained in 18‘JO from fertilizing the blossoms 
of an Aport with pollen of a Kitaika ( Pyrus prunifolia) . Part of these seeds 
were planted in one row in a bed of loamy soil in autumn directly after being 
taken from fruits picked from the trees, while the other seeds were removed 
from the fruits only in winter, at the end of December, and kept in a heated 
living room until planted in spring. When the snow melted, these seeds, 
after moistening, were planted in a second row in the same bed. Both rows 
of seeds sprouted with very little difference as to time, but with a rather 
noticeable proportion pf losses in the second row, that had been planted in 
spring. Compared with those planted in autumn there was a 10% loss of 

seeds which failed to grow. . 

Then, while cultivating the seedlings from the very first year and through¬ 
out the subsequent period until the first transplantation from the bed to then 
permanent sites the two rows of seedlings sharply differed from one anothci 
with respect to the luxuriant development of all parts. After transplantation 
which took place at the end of the third yearofthc seedlings ' 

difference somehow smoothed out, but with the beginning of fruit biarng 
the difference between Iho trees was reflected in the following: although the 
trees of the second, i.e.. spring, planting started their flrs, fruit >.ear ng ear ,er 
than did the trees of the first, i.e.. autumn, planting, the quality of “>cir feints 

"regards size and flavour was far lower Unfor.un.tdynoncof.lexe.ee 

sr « - 

rs» h ** • *■<■“ “is t 5: 

whitish, it should be noted-were taken> jJJ [ rom a bask et 

surian pear free that had been fcrl, l > P® in j >ox j„ the open 

specimen of a Bcurrc Riel pear tree, and I , taken from 

Jr. The other four fruits were kept ^"fler sprouting, .he seed- 

them were planted in the some l»x_ r( ! nc( .^ a , no led either as regards 
lings were lined out in beds. No sh. p f , hc two plantings, 

the loss of shoots or the des^op.nent of seedhn«s ^ ^ ^ ils( .,f 

but later when the trees l.ore fruit of „,e second, spring, plant- 

in a somewhat original maimer .namely. ter - bearing in 191". 

Err--.... ... 
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planting in which fresh, uudried seeds had been used began fruit 
bearing only in 1913, but the quality of the fruits of the trees that grew 
from the dry seeds was incomparably worse. In the first place, they all 
proved to be early-summer ripening fruits, unfit to store for winter, and as 
regards taste they were very viscous, a characteristic of the Ussurian pear, 
although in size they were four times as large as the fruits of the maternal 
tree. Then altogether inexplicable was the fact that all these trees of the sec¬ 
ond, spring, planting were less hardy to our climate and especially to the 
scorching of the stem’s bark by the sun. In contrast, three trees of the first, 
autumn, planting, when fresh seeds were used, yielded, firstly, late-ripening 
fruit capable of keeping in winter storage until the end of December, a great 
advantage for new varieties in orchards of our localities in Central Russia, 
and, secondly, the fruits have an excellent flavour and a flesh that is without 
granulation and melts in ones mouth. Moreover, the trees themselves are 
noteworthy for complete hardiness to the climate of our locality, and of all 
our pear-tree varieties they are the only ones the bark of which does not 
suffer from sun-scorch. 

The greater hardiness of these trees was perhaps due also to the influence 
of the seeds freezing before germination, but, unfortunately, I was unable 
to test the correctness of this supposition, or, to be more exact, I could find 
no method for accurately testing this influence. 

Exactly the same experiments were conducted with cherries and the re¬ 


sults were also exactly the same. In general, many experiments were con¬ 
ducted along this line but to describe them would be a repetition of prac¬ 
tically one and the same thing, and would only uselessly stretch this article. 
From the experiments cited here we can see clearly, .firstly, that excessive 
drying of seeds of cultivated fruit plants, even if only for a few months, may 
m the future bring irreparable harm to plants grown from such seeds. Second¬ 
ly, these experiments also show that in hybridization, when new fruit-plant 
varieties are bred from seeds, even overdrying, which may at first sight 
appear to be such an insignificant impairment, has an enormous influence 
on the hybrid seedling’s inclination towards one of the parent plants. 
Thus, in the first example cited above the hybrid seedlings grown from 
overdried seeds almost wholly inclined towards the Kitaika, and in the 
second example cited, the hybrid seedlings of the pear tree also grown 
from seeds that had been dried during the winter, inclined towards the 
w.U Ussurian pear tree, whereas the seedlings grown from the seeds that 
»ere planted in the autumn, directly after they had been taken out of the 
truns all without exception inclined towards the Beurr* Diel. the cultivated 
parent variety. 

ren^e "v erime, " S 1 ~" ducled a '°"R lines, I reiterate once more, were 
repeated by me several times, and always with the same results 

hv V,? f , aCl , " ,a " he seeds ’ dr > ne “ enough,as shown 

alon" Will, ‘,h " e JL 5 *"* ,owards thc <n<»lilics of one of the parents. 

cahlHtv'IIf »h v ,Cr /“'* ° f a negalive character as regards the appli¬ 

cability of the Mendel,an law to hybridization, will bring Mendel s follow- 
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its somewhat to reason. Of late, our neophytes in the Held of hybridization 
have tried particularly importunately to foist that pea law—the creation of 
the Austrian monk—upon us and, what hurts most is that they do not cease 
their elforts even though this law has been utterly condemned by our Pro¬ 
fessor M. V. Rylov, who is deserving of respect and whose personal experience 
certainly makes him highly competent in the realm of hybridization. In Pro- 
tjrcssivnoye Sudouodstvo i Oyorodnichcstvo, issue No. 2 for 1914, he called 
Mendelism outright **a sorry and miserable creation.** Is this not enough for 
you, gentlemen? Will you nevertheless keep on bothering with this pea law 
and ignore the word of such a Russian authority as Mr. Rylov? That will be 
absolutely unreasonable. Of course, such endeavours on the part of our ad¬ 
mirers of every foreign nonsense can have no importance whatever for 
Mr. Rylov, nor will they mislead other people with practical experience 
of their own, but what colossal harm does such an attitude indict on young 
Russian horticulturists who are only beginners, still inexperienced, and are 
not yet able properly to appraise the works of various authors because 
they know absolutely nothing about them. These people do not know that 
Professor Rylov, besides being an instructor in the Goretsky Agricultural 
School, has worked almost all his life in the field of fruit and vegetable grow¬ 
ing and .produced a mass of printed works dealing with these spheres 
of agriculture, whereas Mendel’s experiments in hybridization con¬ 
cerned peas exclusively and represent only the notes of a Catholic monk, 
long since dead, notes that were dug up in the monastery * archives and 
recently made public by Tschermark. an Austrian professor, and hv other 
foreign scientists. In tiie spring of 1913 an experimental station called 
“Mendeleum” was opened in Austria where the Mendelian laws are being 


studied. . , 

The results of these studies will only be made known in the tuture. mu 
it is doubtful if the information to he furnished will be truthful. 

Judging from my observations I find that Mendel s conclusions are not 
applicable to the hybridization of fruit trees and berry hushes. As irrefut¬ 
able proof of this I shall try shortly to describe experiments «n crossing 
cultivated apple varieties will, the Nicdzwclzkynna apple. ' ,cl ' |!“ S ^ 
the peculiarity that its leaves, shoots and bark, blossoms and the . 

Of the fruit have a bright red colour. This property of one of ' * 
plants has provided an opportunity, unprecedented m he 
ion of fruit trees, for tracing more accurately and in a rolnl.vc'y short t, 
the hereditary transmission to the hybrids of the propert.es of both parent 


P ' an ,'beg pardon for the digression, and . now return to the main theme of 
the article, i.e.. seeds and their pro-rvahon. I(ror<Hn .,, 

From my observations during nearly forty > •. . s , fnMv 0o „. 

from seeds new varieties of apple trees andI , '. ,, Iack i^ rries . 

vinced that seeds of apples, pears. chern« plun^ ™ I ■* 
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of storage arc the most favourable, not excluding the best stratification' 
arrangements. In all cases where seeds cannot be planted shortly after 
they ripen, the best results arc obtained by planting them in autumn 
with the advent of cold weather. Wherever possible this method should 
be given preference. Whenever it is impossible to plant in autumn, the 
best way to preserve the seeds is, of course, by stratification, which 
consists of the following: the seeds are mixed with or are deposited in 
layers between slightly moistened river sand previously well washed and 
tempered in a hot oven. This mixture is placed in a new unenameled 
earthenware vessel that has been well soaked in boiled water, such as 
large low pots with narrow necks, or, when the quantity of seeds is 
small, ordinary flower pots. A hole should be made in the bottom 
of such a vessel to allow for water that might accidentally get into it to 
drain. This hole should be covered by a piece of crock, which should he 
placed inside the pot with the convex side up. Then, after arranging the 


seeds in the pot in layers with sand in between, or simply mixing the seeds 
with sand and pouring it into the pot, the latter should be covered with a 
saucer, of the same kind of material of a somewhat larger diameter than 
that of the pot’s neck, which should without fail be placed upside down. 
Such a cover fully protects the seeds from injury by mice and, at the same 
time, effectively prevents water from getting into it. It is best to bury such 
a vessel with seeds outdoors in the garden to a depth of not more than a 
quarter of an arshin above the pot. but it should positively be on a rather 
high spot where water cannot accumulate during winter thaws or spring 
floods. The amount of sand lo be taken in such a case is no less than three 
times the quantity of the seeds. For large seeds as, for example, plums and 
nuts, somewhat more sand should be taken, and for small seeds proportion¬ 
ally less. The moistness of the sand should bo uniform and not excessive. 
A wide and low vessel is preferable to a high and narrow one because seeds 
have to have free access of air, the oxygen of which is essential for the 
hfe of even* seed. Seeds that are presented dry, must not, therefore be 
placed in hermetically-sealed vessels such as jars with ground-in stoppers. 

theTtas.'TS." .T' ,0 .!! e a "°' ver - v com l‘ ac ' P ie ™ of material around 

he glass d.sh containing the seeds. The amount of moisture conlained in 

TOe vcre’d^Ta- 8 f a S 7r S ' ha ' arC prcscrved dr >’ aIs ° Pl®y* a big part, 
ovine I ,° f . dw * ,,,n « rooms ' “P*<*>lly those heated bv coal or 

premises Thaf me f T' air ° f d * mp ceUars - S « d * k«P best in 

premises that are not heated and not damp. If seeds have to be kent in 

As TegantoThe* usual “ 
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The seeds of most fruit plants may be injured by frost only in the fol¬ 
lowing cases: firstly, when they have not yet ripened and contain the ex¬ 
cessive moisture of substances that have not completed their .process; second¬ 
ly, when seeds get into an environment where there is just enough moisture 
and heat for the seeds to germinate, and as a result the process of ger¬ 
mination starts, so that frosts which have set in may injure the seeds; 
and, thirdly, when planted seeds are subjected to excessive and prolonged 
dampness. In such cases even when there is not enough heat for the proc¬ 
ess of germination, the seeds may, so to speak, mechanically absorb mois¬ 
ture and swell, and later with the advent of frosts perish in consequence of 
the rupture of all tissue due to the expansion of the parts that have water 
frozen in them. That is why many fruit growers willy-nilly prefer stratifica¬ 


tion for the winter. 

In conclusion, I consider it useful to refer to experiments undertaken by 
foreign scientists involving resistance by dry seeds to the lowest tempera¬ 
tures. These experiments were formerly conducted by such scientists as 
Romanes, de Candolle, Pictet and others. They subjected seeds to severe cold, 
to confinement in vacuum tubes and to the action of various gases or steam. 
Then followed tests with liquid air which produced teni|>ernturcs of 
-183 to -192 H. 

Brown and Escombc ascertained in Dewar’s laboratory that the vitality 
of the seeds of various plants, as. for example, Um belli ferae and other 
grasses, is not lost even after being exposed to such a low temperature for 
as long as 110 hours. After Dewar discovered liquid hydrogen it liecamc 
possible to obtain a temperature of -250 , which is close to the so-called 
absolute zero temperature, below which cooling is no longer possible. Next 
on the program was to test the vitality of the germ of a seed in the ex¬ 
traordinary cold of liquid hydrogen. For this test seeds of the following 
plants were selected: wheat, barley, mustard, pea. pumpkin and others, and 
only such as could germinate. The first test consisted in subjecting some of 
the seeds to freezing for a half hour until the temperature of liquid hydro¬ 
gen was reached. After first wrapping the seeds in tinfoil Professor Dewar 
placed them in a glass tul>e which he cooled first in liquid air and then 
in liquid hydrogen, i.e.. in a temperature of -250 . 

When the director of Kew Gardens later planted these seeds in * ,e MM ', 
manner, the shoots were normal. A more difficult test was conducted with 
five other kinds of seeds, which had lain in liquid hydrogen a full u\ 
hours without being in any way protected so that they could absorb this 

'""DcwLr^vIm'Tcnl' lhcm to Kcw Gordons, assumed that these seeds cor- 
taintv would perish, if cold kills them ot all. Yel they sprouted splendid^. 
,T follows from these facts the state of the Pro-op.ns,a w nr , 

lire cannot he disturbed by cold. Lord ^nMon of ide in Urol 
a fact of extraordinary importance for the coniprem. 

part^l'am unable to confirm it. Bn, one 
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cannot help regretting a great shortcoming in all of these tests, namely, that 
we have been left in ignorance of the influence of such temperatures on 
the quality of the plants grown from seeds that were subjected to these 
tests. Although we. fruit growers and especially originators of new varie¬ 
ties of fruit plants, cannot in our practical work meet with such low tem¬ 
peratures, nevertheless it would be interesting to know what influence this 
maximum cold exerts on the qualities of the seeds and the seedlings ob¬ 
tained from them. The fact that the life of the seeds was preserved can¬ 
not serve as evidence that the seeds have not suffered the loss of some 
of their other properties. 

First published in 1915 in 
Smlovoit, No. 4 


NEW HARDY APPLE-TREE VARIETIES 
FOR NORTHERNMOST LOCALITIES 
OF APPLE-TREE CULTIVATION 


In my work of breeding new fruit-tree varieties from seeds, in addition 
to the main object which is to improve the assortment of these plants for 
the central /one of Russia, 1 have always had in mind the great need for 
developing hardy varieties for the northernmost parts of the zone of fruit- 
tree cultivation. Among such localities arc Hie Vologda. Perm and Olonets 
provinces in European Russia and all the provinces of the central zone 
of Siberia. All of these provinces and localities have as yet absolutely no 
cultivated apple-tree varieties suitable for their rigorous climate. In view 
of the very limited number and inferior flavour of other local fruit-plant 
varieties this is a rather tangible deficiency in the population's diet. Hitherto 
many people have been convinced that the cultivation of garden varieties 
of apple trees is unthinkable in localities with such a rigorous climate. This 
essentially erroneous idea was based in the main on numerous unsuccess¬ 
ful attempts by inhabitants of these localities to plant orchards of old, cul¬ 
tivated apple-tree varieties bred in Europe. Brought in from the West, these 
trees, with very few exceptions, really did prove incapable of withstanding 
the local frosts, being killed by them in the very first winters. Some of 
these varieties, indeed, perished solely because of their delicate constitu- 
hons whereas others, though actually quite hardy to severe frosts, wore 
Killed by them only because the warm summer season is too short for the 

in. C U mn°r 8 1 gr0 K l . h f I 1 " y IO ripCn ’ S ° ' ha ' ,hc P ,an ' is “>'gh* by the severe 
autumn frosts while the sap is in full movement. These are essentially the 

" r ,h ;{ ailur “ of «« 'oca. amateur fruit growls Bui lo c^ 

£ t ™ rei^ r\ " “ in . ,POSMble 'o SCOW apple orchards in .hose * 

r^fc rlT.’o are ' ^ Wr ° nR -" ,s wron 8 '^ause the causes of failure 

hei e^. AIW. T mSUrmOUn : ab ' e obs ’aclo and i. is quite possible to avoid 

cetUnsfruH n„M v “ purp ° se is '° cba "Se 'bo method of 

n elhng fruit-plant varieties for planting in their orchards. Trees of cultivated 
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varieties that have been bred in warmer countries for planting in the open 
will be quite unsuitable in the given case. The most certain and reliable 
method here is to breed one's own local varieties from seeds obtained from 
the fruits of local wild-fruit trees the blossoms of which have been ferti¬ 
lized with pollen from cultivated, even if non-hardy varieties from the near¬ 
est warmer localities. For this purpose the northern fruit grower should, of 
course, have two or three trees of these varieties planted in baskets or tubs 
so that in winter the trees may be taken indoors where the temperature could 
not be less than 10 to 15' below zero. In spring, when the snow melts these 
tub-trees are taken out into the orchard, where the blossoms of local wild 
or scmicultivnted varieties planted in advance in the orchard to serve as 
maternal plants are fertilized with their pollen. 

As regards selection of varieties to serve as male parents, not more than 
two or three cultivated varieties should be obtained from the nearest pos¬ 
sible nursery and planted in baskets or tubs; they should, however, be the 
most frost-hardy varieties obtainable and such as complete their summer 
growth early and are prolific. Of our old cultivated varieties, Holy Naliv. 
Anis and all its variations, Grushovka Moskovskaya, small-sized Skrizhapel, 
Arkad and a lew early varieties of the Volga area meet these require¬ 
ments best. Of the new varieties bred by me even more suitable for the 
purpose are Slavyanka. Oleg and especially all large-fruited hybrids ob¬ 
tained from crossing Russian cultivated varieties with the Kitnika (/'yrus 
pninifoha ); of the latter, the latest hybrid bred by me—from an Anis and 
a Kilaika, which I named Kitaika Anisovaya. is remarkably suitable in every 


respect. 

The tree of this new variety is extremely hardy, amazingly prohtlc and 
finishes its summer growth particularly early. 

The fruits possess a splendid flavour, arc the size of a silver ruble and 
arc arranged on the fruit-spur in clusters of seven or nine apples: they ripen 
earlv in Julv, hut are lit for use long before Ihcy are fully ripe. It is a rather 
low tree, and begins to hear fruit remarkably early, in the fifth year alter 
emerging from the seed. The flesh of the fruits has a delicate, soil and juicy 
constitution and a pleasant sour-sweet taste; the fruits keep fresh for alnnit 

three)weeks. ^ ^ ^ !his variety is the specific fragrance which, nllhough 
pleasing to people, attracts swarms of insects, such as wasps flies, bees and 
various kinds of butterflies, that cause quite considerable damage to 

"" Tbc'K & - occur.b-r f o„« 

and, above n.l, Ihb defect will be of no i" 1 '*'?, 1 '’<..n. 
the principal role here will be played not b> the f ... * ||on j, IS f or 
•and by their pollen, which is absolutely * orlbcrI1C rs.’ Further- 

this purpose Hurt I recommend he nrP 

more, the Kitaika Anesovaya. judffnft tromll* for 

lv frost-resistant varieties. ma> P ; rorroclnrs s of this sup- 

the northernmost zones of apple cultivation. 
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position, however, will be proved only by future experiment. At present, 
when the experiment is s4ill lo be undertaken, it would be rather risky to 
assert that this variety is already suitable for cultivation in the northern 
localities referred lo. 

January 10. 1917 

First published in 1917 in 
Sad i Ogorod. Sus. 3-5 


WHAT WE SHOULD STRIVE FOR IN BREEDING 
NEW VARIETIES OF FRUIT PLANTS* 

Cherry: I. In breeding new varieties of cherries one should strive, first 
and foremost, to evolve plants of dwarf size t because the picking of the crop 
from tall trees and the protection of the fruit from birds is very difficult, 
tall trees should therefore be avoided. 

2. Bigger size, sweeter flavour, rich pulp, as well as small stones should 
be regarded as desirable properties. 

3. Next, fruits that ripen early or very late should be given preference. 

4. Good yields, self-fertility, ability of the flowers to withstand early 
spring frosts, and of the trees to withstand winter frosts. 

5. Resistance to gtimmosis and fungous diseases affecting the leaves. 

0. The best varieties can be obtained by crossing the earliest maturing 
sweet cherries with the Ural pear-shaped cherry. 

7. It has been established of late that it is possible to obtain hybrids of 
cherries or sweet cherries by crossing with bird cherries; here varieties with 
good yield, and splendid flavour and fragrance may be expected, particularly 
by crossing the black sweet cherry with the Virginia chokccherry. 

8. I-or natural crossing, the Virginia chokccherry should be planted to¬ 
gether with the Zakharovskaya cherry because the pollen of the latter is not 
suitable for self-pollination and the fruit sets only from pollen of other varie¬ 
ties, hence if fruits are obtained they would result from fertilization bv bird- 
cherry pollen. 

In plums, the first, important thing is big size of the fruit, their flavour, 
line colour and. what is most important, more frequent crop years: next 
comes a smaller size of the stone that would be more easily separated from 
the pulp, early or late ripening, and hardiness. The best hybrids are easily 
obtained by crossing Green Reine Claude with damson or Velluzhanka which 
possess great hardiness. Next, preference should 1* given lo varieties not 
disposed to gummosis; lo varieties whose flowers con best withstand the early 
morning trosts, and have more crop years. 

vnricH'Ta'n ''T inl ™ duced cultivation in Central Russia of a 

variety of edible apricot from Mongolia; it stands winter frost well, is per- 

1 Notes from I. V. Michurin’s diary.— Ed. 
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fccllv constant and breeds true, but with fruit of small size. To improve this 
variety it is necessary to breed several consecutive generations obtained from 
seed and cross them with the well-known cultivated French variety of abri- 
cot-Pcche since the latter possesses the greatest hardihood among delicate va¬ 
rieties, produces big fruit of excellent flavour and, moreover, its seeds can 
produce good strains for cultivation. 

The process of crossing can be learned by anyone who wishes to study 
it. but in order to make a discriminate selection of plants for crossing it is 
necessary, first of all, to know what properties are desirable in the new 
variety. Then it is necessary to know the properties of the old varieties so 
as to pick the most suitable ones. 

Thus, for example, we wish to obtain a variety of cherry with the fol¬ 
lowing properties: 1) As low a height of tile tree as possible, 2) big size of 
fruit. 3) sweet pulp, 4) abundant crop. 5» hardiness, etc. To obtain such a 
variety we have to choose for mating plants of existing old varieties of: 
1) the lowest growth. 2) the biggest fruit. 3) sweeter taste, 4) bigger yield. 
5) greater hardiness. These requirements can be met by choosing the fol¬ 
lowing: for low growth of tree and big size of fruit, the Urals pear-shaped 
Griolte: for sweet flavour, one should choose from our varieties of sweet 
cherries but since the latter are mostly non-hardy in our parts, we must 
coniine ourselves, for the time being, to the hardy Pervenets variety I pro¬ 
duced or. still better, the new Michurin sweet cherry I bred recently, since it 
can withstand frost and docs not suffer from gummosis on light sandy soil 
will, average precipitation. If the ....all-sized Ural cherry Irce is not available. 

can use the Vladimir Roditcleva cherry instead, because it is of medium 
size, linrdv and has fruit that are not sour. 

It is best lo lake for paternal plants the sweet cherry and .Is var.el.es 
.. early age anil for maternal plants the Ural o. Roditcleva cherry, but ol 

011 nuelj^fsince 1010 ) it has been proved that it is possible lo cross ' ,,e l,,r<l 
cl.errv with the .sour cherry. This otters the opportunity of o -«".««! 
of the Virginia chokecherry with cherries ol sweet ranches. 1 " ,rl 

r ,es coni.. thus obtained possessing the fragrance of the lord clter >. In 

the autumn of 1022. on the western side of the nursery one " 

kharootkoyn cherry tree (which is no. self-sler.le) was p anted lor• lh* , ur 
pose together with the Virginia chokecherry grown by layer.ng 
r,ge .ose-coloured fruits and long clusters: also in ' ™ 

wo-vear seedling ..f the Virginia chokecherry was planted for fa re .In. 
crossing. To breed ear,y-ripenu* varieties of c«,ernes d ■ necessary to Uk. 
the Michurin cherry as a maternal plant and L. . 
paternal plants. 

1924 
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TO THE INHABITANTS 
OF THE SEVERE SIBERIAN TAIGA 

On the vast territory of the U.S.S.R., particularly in its northern parts, 
there are many places where, as a result of the severe climate, the inhab¬ 
itants are almost entirely deprived of the opportunity of cultivating any 
fruit trees the yield of which could improve their poor diet. Most of the 
population in those places only use the fruits of wild fruit and berry plant 
varieties like the Siberian crab which are only a little bigger than a pea and 
are considered almost inedible by people in Central Russia. The same may 
be said of several varieties of currant, raspberries and nuts found in woods. 
There you have all that the rigorous Nature of those areas can oiler. And 
if man makes no attempt to intervene, change and improve these meagre 
gifts of Nature for his own advantage, the existing situation, it goes without 
saying, will continue indefinitely. Yet the climatic conditions of those parts 
are far from being so unmerciful as to allow of no improvement whatsoever 
in their local wild fruit-plant varieties. Let us analyze in detail how far 
this task may be fulfilled. 

First of all let us take note that notwithstanding the relatively longer 
winters obtaining in many of these places, where temperatures of 40°R. 
below freezing point are registered, the summers, though short, are usually 
warm enough to permit full ripening of many summer varieties of Central 
Russian apple trees. In winter all such apple trees are killed by the frost 
down to the snow line, but everything below the snow's protective layer al¬ 
ways remains undamaged by the frosts. Now this phenomenon indicates u 
way out of the difficult situation, a possibility to surmount all obstacles. 
Tlie fact is that with abundant precipitations in winter in these localities 
the snow layer most of the time is a metre or more thick, and, protected by 
such cover, many of our apple-tree varieties can easily withstand the sever¬ 
est frosts. They are not suitable for cultivation in those areas merely be¬ 
cause trees commence to bear fruit only after they have grown tall with 
the crown rising above the layer of snow, wherefore they arc killed by 
frost each year before they can bear fruit. To avoid this a trained culture 
could of course be employed. Trees could be trained to grow in the form 
of low horizontal cordons, and such a culture could be developed from our 
summer varieties, especially those which have the good reputation of being 
outstandingly frost-resistant, as, for example, Bely Naliv, Anis, Grushovka, 
etc. For the time being, however, all this is impossible firstly, if for no other 
reason than that the blossoms of the varieties referred to are rather sensitive 
to the spring morning frosts, and even in our parts, in European Russia, they 
are not infrequently killed by these frosts; secondly, it is quite likely that no 
people possessing the required knowledge will be found for raising trained 
cultures in the wilds of the Siberian taiga. 

We get an entirely different picture by introducing in those places the 
cultivation of a variety of a new, improved Siberian crab bred by me, 
obtained by fertilizing with the pollen of a wild Siberian crab the blossoms 
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of a hybrid ol Ilu* Crimean Kandil Sinap and Ihe Kitaika. The variety is dis¬ 
tinguished lor thorough frost resistance which it inherited from its male par¬ 
ent. i.e.. Ihe Siberian crab; and, what is the chief thing, it possesses an unpre¬ 
cedentedly early commencement of fruit !>earing, on one-year-old grafts. Al¬ 
though small in size, only somewhat larger than the ordinary Kitaika, the 
fruits of this variety, which I named Tayozhnoye Zinmcye, possess a good 
flavour, grow abundantly, solidly covering all the sprouts of every young 
growth beginning with the one-year-olds, and moreover, keep splendidly 
in winter for two or three months. 1 

Well then, friends, agronomists of Siberia, and. for that matter, also 
of many localities of Euro|>can Russia lying near the central range of the 
Urals, you are alTorded the opportunity of testing in practice all the tre¬ 
mendous benefits of mv counsel in which the main idea is to advance con¬ 
siderably to the north (a full hundred versts) the northernmost limits of 
cultivated apple varieties. I shall now explain in detail how this goal may be 
attained. Let us suppose an inhabitant of Siberia or of the central Urals has 
grown in his locality a hundred or two seedlings of the local Siberian crab. 
If then in summer, when the seedlings are two years old, he grafts onto them 


the buds of my new Tayozlmoyc Zinmcye. he will in a years time have a 
complete crop of fruits on the one-year-old grafts. The same will he the 
case the following year with Ihe two-year-old growth. Then, let us assume 
that the Ilirce-year-old growth rises above the winter snow layer, and, I repeat, 
let us assume that everything above Ihe snow level is damaged by the fierce 
Siberian frosts. Nevertheless there will be abundant fruits on the lower por¬ 
tions of the bushlike part of the apple tree and Ihe same will be true in subse¬ 
quent years. Moreover, the owner may from time to time lay out new sections 
or beds of bud-grafted trees and receive a good income from Ihe sale of the 
fruits to local consumers. Now. this does not exhaust all the benefits lo be 
derived from Ibis process. The chief lbin K here is Ihe fact that by planbnR 
seeds of the Tayo/lmove Ziinneyes local harvest and selecting the seedlings 
lor utmost hardiness, yield, and best flavour qualities, various kinds of new 
local fruit-tree varieties will I.e obtained and thereby an opportunity will he 
presented to lav a linn foundation for cultivating apple trees in lliese legions. 


i Ui.loMunnL.ly ..w variety ha. no. ye. been pmpag.lc.l 

four of iU trees. . an own-roo.e.other plan., an.cr grafted I^ 

metre, high. Of these. two enll. will Ik- sent m autumn le , , , ^ .. 

ir ra | s who may order them payment of only l«o rni»us 

P “ Ck ^rT^irLre .tree varieties quite .Me f-Jj* ~ ~ 

I) Kitaika Zolotaya Itannnyn. a hybrid of. Mr ^ ^ . .. „„ for 

-«- - * - f ..** 

for local .lmijgd"lu.'rs. of which wc are greatly "-,1. 
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Without this it is positively impossible to establish fruit growing not only in 
Siberian localities with their rigorous climate, but even in regions with a 
warm climate fruit growing is not successful without local varieties. 

Let us take the obvious case of the western seacoast of the Caucasus, 
the Sochi district, an area possessing such a warm climate that winter 
temperatures such as were experienced in the present year of 1925 are 
considered very rare phenomena. In many orchards in this district peaches, 
tangerines, laurel and almonds, grapes, as well as the best varieties of 
apple and pear trees grow in the open. And yet fruit growing there is about 
as bad as it could be, as may be seen from the fact that not infrequently 
a whole dessiatin of orchard brings in not more than ten rubles income. 

And all this is due to the fact that they do not raise their own local 
varieties, but different varieties of foreign origin which, owing to their struc¬ 
ture arc not at all suitable for the soil and climate of that locality. And yet 
sixty or seventy years ago, when this locality was in the possession of the 
Circassians the territory was famed for the abundance of all kinds of fruits. 
Rut when the Caucasus was conquered by the Russians and the Circassians 
had to migrate, they cut down nearly all the fruit trees before leaving, and 
the new settlers, mostly various kinds of bourgeois, rich people, merely for 
satisfying their fancy planted foreign varieties, quite unsuitable for the con¬ 
ditions of the territory. 1 

Kozlov. Tambov Province. 

l-'irsl published in 1925 in Michurin Slate Bornological Nursery 

Sad i O go rod. No. 2 
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Of late 1 have very often come across in the press and in correspondence 
from many inhabitants of Sil>erin and the Urals complaints of the constant 
failure of their attempts to breed improved varieties of fruit plants by plant¬ 
ing seeds of European cultivated varieties. Practically all the seedlings with-. 
out exception grown from such plantings were destroyed by frost, and even 
the few hybrid seedlings obtained by some amateurs by crossing Euro¬ 
pean varieties with local hardy species of their area met the same fate. Here 
we shall not touch upon the utter destruction of varieties of fruit plants 
transplanted in their entirety after having been fully grown in European 
Russia. In this respect no methods can be of help, and all endeavours will 
result in a vain expenditure of time and labour. And even if perchance a 
plant here and there is successfully preserved for a few years, in the end 
their destruction is inevitable. However, new varieties of fruit plants grown 
in Siberia from the seeds of European varieties, or their hybrids, have, if 
I am not mistaken, some chances of success. The thing is that in prop, 
agating seedlings obtained from European varieties all Siberians sow the 


' ° rtails of may be found in the book Fruit Growing on Private binds 
Sochi District, by the agronomist Kuprianov. 
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seeds in beds of rich Siberian soil cultivated in the usual manner, or. what 
is worse, thoroughly fertilized and deeply-loosened, and, sometimes, as some 
of them have written, watered with liquid fertilizer even after the seedlings 
have sprouted. As a result, the seedlings grow most luxuriantly, develop a 
mighty growth, sometimes reaching the fabulous size of two metres when 
one year old. All of this, true, is at first pleasing to the fruit grower and 
many suppose that that is exactly as it should l>e. But, as a matter of fact, 
here is to 1 h‘ found the gross error which leads to the destruction of all hy¬ 
brid seedlings grown by this method. 1 state all this on the basis of my own 
experience. They kept repeating to themselves that the entire art of the fruit 
grower is to employ various means to secure the luxuriant growth of both 
the seedlings of wild plants to serve as stocks, and of grafted trees; and they 
apply it everywhere, including the breeding of new varieties of fruit plants, 
without thinking at all of the great harm they are doing. This applies, par¬ 
ticularly, to Siberians and their rich, practically virgin soil. 

1 myself, in the early period of my work, suffered heavy loss in the 
shape of several years of wasted labour. The hybrid seedlings obtained by 
crossing the best foreign varieties with local frost-resisting varieties that were 
grown in beds of richly fertilized and deeply cultivated soil were killed by 
frost during the first two or three winters; only in 4he latter part of the 
Vigil lies, when the soil at the end of one of the planted beds was by chance 
sandy and of poor quality did about a dozen hybrid seedlings grown on it 
prove to he completely frost-resistant. 1 observed thus phenomenon, which 
at that lime appeared to me paradoxical. How could it be that seedlings 
whose development was weaker turned out to be hardy whereas the strong 


ones perished? 

As a matter of fact this phenomenon, which is fully in conformity with 
natural laws, appeared to me incomprehensible. Nevertheless, soon afterwards 
I began deliberately to plant in beds of |K>or soil and then, having become 
definilclv convinced of the superiority of this method, I was even forced to 
.sell the old plot of land with rich black soil on which the nursery I had 
established existed for ten years, and in its place I managed to find and buy 
a patch of land with the poorest kind of washed-away soil. 

Further work completely cleared up all the details of acclimatizing hy¬ 
brid seedlings, as follows: it appears that in the structure of the organisms o 
hybrid seedlings reared in rich soil all the genes (i.c.. characters) transmitted 
|,v inheritance to the hybrid by the delicate foreign varieties are too pm omi- 
ni.nl: that, and also the superfluous obesity and extremely rap.« R mw ol 
the hvl.rids due to which the movement of the sop docs no cense • 

are the cause of seedlings hcin« destroyed by frost. On the <dh« ' • «■; 
thouKh rearing in poor soi. yields for selection a nmch snHer « . ntI ■ > « 
highly cultivated hybrids, they will all possess eno..«h bordiness « re. I ^ 
to local climatic condilions, and, what is most impor • • 1 . . . 
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lhat have developed frost resistance are thoroughly dependable material for 

rearing new varieties in a given locality. 

Thus all fruit growers operating in localities where the climate is severe, 
in breeding local hardy forms of fruit plants fro... seeds obtained from vane- 
ties growing in warmer countries, must under no circumstances apply to 
seedlings extra measures for stimulating a luxuriant growth during the period 
of their early development to full maturity; on the contrary, it is necessary to 
try to help the plants to acquire the property of finishing their growth and 
of their wood ripening in a shorter vegetative period by substituting soil ot 
poor composition and by nipping the ends of the young annual growth ol 
the shoots at the end of the summer. 

As far as the employment of other useful methods is concerned, inv nu¬ 
merous experiments indicate that it is most important that the beds for 
seedlings for the first three to five years of their growth after sprouting from 
the seed, should as far as possible be set in places protected from winds and 
in general from strong air currents, in a word, where it is calm. This condi¬ 
tion is of tremendous importance in view of the fact that young seedlings 
require as a stimulant to their growth carbon dioxide, which is absorbed by 
its leaves in daytime. In windy areas, however, carbon dioxide (C0 2 ). one 
of the relatively heavy gases, found in a more condensed form in the lower 
strata of the atmosphere above the surface of the soil, is blown away by the 
wind, thereby depriving the plant of necessary material for its growth, and. 
strange as it may seem, hybrid seedlings in such localities, notwithstanding 
the belter composition of the soil, manifest in their form-building a strong 
inclination toward the wild species. Even selected three-year-olds transplanted 
to such places run wild, and, on the other hand, in sheltered places even 
where the soil is poorer a far greater percentage of individuals possessing 
cultivated qualities is obtained when selecting the grown plants. 

First published in 1927 in 
Uaturllakofic Sadovodsloo i 
Ogorodnichrduo. No. 2-3 


TO FRUIT GROWERS 
OF THE URALS AND SIBERIA 

Cases of several varieties of fruit trees taken from localities west of the 
Urals having in part proved hardy in the Urals, as reported by Kazantsev 
(see Sibirskoyc Plodouodstoo i Ogorodnichestvo, No. 3), and others, have led 
fruit growers in the Urals to doubt the correctness of my assertion that fruit 
growing in that region should not be founded on varieties of fruit trees tak¬ 
en from countries further to the west of the Urals, and that it is a gross 
mistake to hope that the notorious method of acclimatizing such varieties 
could serve the purposes of commercial horticulture. 

I repeat, the cases of hardiness cited merely show that these rare varie¬ 
ties, when still in their habitat fortuitously possessed the property of endur¬ 
ing lower temperatures and other climatic conditions more rigorous than 
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those prevailing in their habitat. The transplantation of such varieties, which 
do not undergo changes in their constitution, is called not acclimatization, but 
naturalization. Though transplanting of this kind does sometimes yield sat¬ 
isfactory results in small non-commercial gardens, they are, nevertheless, 
extremely risky lor extensive commercial plantations; in particularly unfa¬ 
vourable years such plants are apt to perish to the last one of them, whereas 
those bred locally from seeds obtained by crossing the local wild species 
with western varieties are always completely dependable material, if for no 
other reason than that such seedlings from Hie earliest stage of their develop¬ 
ment build up the texture of their organism under the constant influence of 
the external local climatic conditions. That is why they will not have to fear 
any adversities in the Urals area or far-ofT Siberia. 

The better of the hybrid varieties obtained in this manner should be 
crossed again after the first fruit hearing, this time with the best selected 
western foreign varieties, by fertilizing with the pollen of the latter the blos¬ 
soms of their seedlings, which, in these crossings, are to serve as the maternal 
plants. It is this second series of hybrid seedlings that will yield varieties 
fully capable of competing with the best foreign ones, despite the enormous 
dill'croncc between the climatic conditions of the Urals and Siberia and those 
of Western Europe. 

And so, I assert again that “one swallow does not make a summer"; what 
has worked out well with one may perish with a score of others. I warn 
against mistakes because, at the end of the eighties of the past century, I 
myself experienced a most cruel disappointment from similar false acclima¬ 
tizations. 

With reference to the question of what to pollinate ami what with—a del¬ 
icate variety with a hardy one, or vice versa, I must say that only those 
properties and characters of both parents will predominate in the hybrids the 
development of which is favoured by local external conditions, and that in 
general the maternal plant will more fully transmit its properties hereditarily. 
Hence the conclusion that it Is better always to use the hardier varieties as 
the maternal plant, although such a combination will result in new varieties 
of fruits of inferior flavour and size, but then they will be distinguished for 
greater hardiness with respect to the dilTcrent adversities of a rigorous 
climate. 

As regards grapes, here is what 1 wrote on the subject to Prolessor 'lairov 
of the Odessa Viticulture Station for publication in the Symposium on (•rope 
Grominy that is being published by him. 

All fortuitous grape cultures in Central Russian localities (old varieties 
and also the twenty-odd newly-bred hardy varieties) should Ik- deemed mere- 
| V amateur ones, far from suitable for extensive commercial plantation in 
tin* central zone of the Soviet Union. The delay in obtaining thoroughly hardy 
varieties of grapes, a delay continuing to this day, is due to the tact that 
thoroughly continental climatic conditions and belated spring morning frosts 
not infrequently utterly kill the young, green growth of the vines and their 
blossoms at the end of April and in the first half of May. Consequently, there 
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is a need for such grape varieties as possess (besides resistance to winter frost, 
good yields, good flavour and early ripening) the capacity to lag by more 
than a month in beginning spring growth, or quickly to replace by a sec¬ 
ond growth parts lost as a result of spring frosts. Inasmuch, however, as it 
is next to impossible to achieve the first requirement, i.c., it is impossible lo 
delay the spring growth of the vine for so long an interval, it becomes 
obvious that success can be hoped for only in the cultivation of such varie¬ 
ties as have the capacity rapidly to restore the parts killed by frost and, be¬ 
sides, arc able to yield ripe berries before the first autumn frosts. In a word, 
it is necessary to obtain new varieties of grapes possessing the quickest pos¬ 
sible tempo for building up the cellular tissue of the vines. 

During the past decade I observed one almost paradoxical phenomenon 
in the life of the grapevine, namely, that the majority of hybrid seedlings 
grown from seed in early spring produced varieties with a slow tempo of tis¬ 
sue-building of the new growth and later-ripening berries, and, on the contra¬ 
ry, seedlings grown from seed late in the season (during the second half of 
June) produced varieties with a rapid tempo of growth-building and early- 
ripening berries. With the further development of the hybrid seedling (es¬ 
pecially if the pair of parental plants were taken from remote habitats 
even if they belong to the same genus), the rapid tempo of growth-building 
becomes permanently fixed in its organism. This phenomenon has been noted 
by me also among many other plant species. 

This past summer one of such seedlings, a flvc-year-old, which I named 
Phoenix, began to blossom only at the beginning of July: nevertheless, it 
caught up with the other varieties which shed their blossoms as early ns the 
end of May and ripened together with them. It yielded dark-coloured sweet 
berries with a barely noticeable "foxy" aftertaste due to the collaboration of 
the Labruscn strain. 

^ou can see from this note of mine that cultivation of grapes is now pos¬ 
sible not only in Tambov Province but oven in the Urals and Siberia. 

This observation is indeed of colossal inq>ortance for producing new va¬ 
rieties of fruit plants from seeds, since in addition to grapes, it can very likely 
be applied also to all other species of fruit plants. Now we see that if 
man does not conquer Nature, as people are wont to boast, he nevertheless 
almost always finds a loophole for getting out of a difficult situation. 

In conclusion I want to tell about two of my clierrv varieties that are 
hardy in the Urals—Michurin Plodorodnava and Yubileinava. These are 
indeed among the best varieties, particularly the former. Besides possessing 
a s able hardiness it is the only dependable variety for extensive commercial 
uitivation owing to its fecundity year in and year out. Even the seedlings 
i tins variety in most cases produce varieties of good yields. To obtain even 
narmer varieties I would advise that the stones l»e planted and grown in the 
Urals and in Siberian localities 

2*** published in 1928 in The City of Kozlov. 

aibirskoyt Plodouodstvo i Tambov Province 

°Oorodnichcstoo, No. 4 
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HOW TO GROW FRUIT TREES IN THE URALS 


I REPLY TO A LETTER FROM A CHELYABINSK IRUIT GROWER) 

In answering lellers from amateur fruit growers in the Urals, I have to 
slate, first of all, that as far as 1 am concerned 1 most emphatically assert that 
it is fully possible to establish and carry on commercial fruit growing in the 
Urals, but on the one sole condition that local fruit-plant varieties arc bred 
from seeds on the spot, whereas all attempts to transfer already existing 
varieties by bringing whole plants from other provinces, even if the 
climate there approximates the local Ural climate, will never provide 
a sound basis for fruit growing in the Ural region. That is an unalterable 
truth. 

Acclimatization is possible only when plants are transferred in the form 
of seeds. On the luisis of my fifty years of labours and a deep study of plant 
life, 1 consider acclimatization by the transfer of whole plants or different 
varieties of them from other countries or localities to be an idle occupation 
lit only for amateurs who play at fruit growing, and nothing more. 

In the present case this estimate is correct if for no other reason than 
that there is far too great a difference between the climate and soil of 
the Ural region and those of the localities, even the ones nearest to the Urals, 
where the cultivated varieties of fruit trees had originated and had been 

.None Of these varieties will Ik- hardy in the Urals amt no attempts to cul¬ 
tivate then, there will ever yield good results. At best the plants will he sick¬ 
ly and the fruits will he of much poorer quality than these trees yield in thur 
native places. In the end. during some very severe year, the trees will ptnsh. 
That is the fate of all such acclimatization. 

Quite the contrary will !«■ the ease with varieties grown from «•"'»' 
lint locality when the constitution of the grown tree wdl. from the earliest 
s, a|l e ol its development, from the see d, have l>ccn moulded under the constant 

infl ‘^ ““dS hardiness, good quality of fruits and for 

yield wM no, he slice,ed by the adversities of the Ural area-,hey will he 

i,CC "'i. , ison.y on the basis of these varieties tha, amateur fruit grpwers 

!he^»wi* methods 'of cultivaling fruit 

S,, tr. have, nr*, of a... to persuade ££ 

ing ,. acclimatizing not to ^ « cultivated 

- - . * .. . — 
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on the care given the seedlings until they fully develop into trees and yield 
their first fruits. 

Here is an example: as a variety derived from a wilding the Antonovka 
produces seedlings mostly of the wild type, whereas the Bclleflcur-Kitaika 
or the Chelebi Alma and its hybrids, also the various kinds of Anis, Skrizha- 
pels and the Crimean Sinaps, with proper care produce seedlings that 
are almost entirely of the good large-fruited cultivated varieties, hut 
of varying quality as to flavour, depending on the diverse influences of 
the local climatic and soil conditions during the first years of their devel¬ 
opment. 

For example, if the vegetative period during the seedling's first year (the 
period in which the plant develops its vital forces, grows) happens to he 
warm and sufficiently humid, and what is most important, the spring and 
summer are calm, then the seedlings will in their constitution strongly deviate 
toward the better qualities of the cultivated varieties. On the contrary, a cold 
and dry and, particularly, a stormy spring and summer will inevitably have a 
deleterious elTect on the structure of the seedlings, strongly inclining them 
towards the wild type. 

As to what kind of soil is best for rearing seedlings from seeds of cultivat¬ 
ed varieties, in the present instance, regardless of the established rules of or¬ 
dinary fruit growing, a nursery s.. --aid not be set up on rich and deeply cul¬ 
tivated soil, but on somewhat poor soil of medium humidity, but without fail 
m a place that is as much as possible protected from the winds and early sun¬ 
light. It is better, therefore, to plant mainly in places that slope to the west 
and not to the east or south. 


Of course, if reared in well-cultivated and rich soil, the number of seed¬ 
lings w.th culture qualities would be much larger, but then they would de¬ 
velop overwhelmingly the properties of the cultivated parents (forebears), 
which would lessen their hardiness—adaptability to severe climatic conditions. 
These seedlings would be killed by frost during the very first winters. On 
the contrary, when reared on poor local soil the number of hardy seedlings 
at selection is greater, and many among them also have fruits of good 
flavour. But what is particularly important is that among the seedlings reared 
on west slopes, varieties arc obtained that blossom late, towards the end of 
s Pnng, and this is of great importance in localities where belated spring 
morning frosts kill the blossoms of fruit trees. 

. Sceds of cultivated types for rearing new local varieties should be plant- 
m beds in autumn, and in late autumn or winter in boxes half a square 
metre in area and 18 cm. high, filled with sandy soil. 

UrJ‘ ,e r Va : ie,ieS ° f SCeds in lhe I>ox shou,d 1>c separated by slicking narrow 
ninrn ° f 8 aSS m, ° the SOil and markin s each plot with a iabel showing the 
number or name of the strain. 

thirl he ,hen * should bc completely covered with a layer of snow 18 cm. 

Imv ijf* lhat WOy in ,he housc for about thre e days, after which the 

snL 1 * >e ,akCn OUl ln, ° ,hc orchard "’here it is again covered with 
snow and left until spring. 
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In spring, after Ihc seedlings have developed three leaves above the coty¬ 
ledons (the primary pair of leaves) they should he lined oul, i.e., trans¬ 
planted lo a hod 36 cm. apart and shaded with matting lor the lirst three or 
lour days.' The following days the hod should be watered sufficiently and 
the soil should be kept loose and weeded all through the summer. 

In the third spring a selection should he made of the seedlings with re¬ 
spect to appearance and frost-hardiness. The best seedlings should be planted 
not less than two metres apart, and left in their places until they bear fruit. 
Each year, however, the superfluous small lateral branches should be re¬ 
moved by culling, and the growth should be checked by cutting away one- 
third of the growth of shoots at the beginning of September. Willi the 
beginning of fruit bearing a linal selection and appraisal should be 
made of the variety lor the quality of the fruits. But final judgment ol the 
variety’s merits cannot lie made during the first years of Iruit bearing 
as I lie fruits become perfected only gradually, in the course of several 

>ia Quile often the fruits of the first fruit bearing year differ very little 
from the sour ITuils of wildings. But in subsequent years they gradually 
improve and assume the shape and qualities of the best cultivated varieties. 

The trees thus selected are propagated by the grallmg ol cuttings taken 
from them on lo young stocks, not more than two years old. grown Irom local 

improve the qualities of the .oca, varieties of fruit plants 

hybridization is employed, i.e.. these local varieties "r^^ J 111 ; 
cmalitv foreign varieties. For this purpose good varieties aie reared m spe 
dally huilt winter sheds, or in tubs or baskets which in winter are remoxed 
to cellars, or are protected by some reliable covering. 

Crossing consists of transferring pollen fro... the blossom, »^ good s a 
rieties on lo the blossoms of the trees of local var.cl.es »«" '' ,c . , 

(irst been carefully castralc.l (i.e.. afler Ihc stamens. Ihe male ses organs, 
been remove,I and only Ihe pislils. the female organs. , ' n l- . 

The same procedure should Ik- followed with Ihe Jtn j' • 
fruits of such crossing. Rearing and selcchon should also he done 

“JTLn. as a rcsu.f of all Ibis, after .he second P--od o f rcari„« your 
growing in Ihe l rals. 

i The seedlings should In taken oul of the !" «■ »r box hy «™«* « f 
the wi.lc l.la.le ol a knife. ond ..tier carefully rree.ns h.n. nf „ ri| , in „, 

should he out With a sharp knife. having "•" • kl .„ prepared fur them 

length. The ... then, shnahl * hne.l o n. I n the h f should be per- 

zzrfZZ'S -- - - — 1 

ncliou of Ihc sun or wind. 
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For the first planting, amateur fruit growers should order seeds n Incal- 
ities of the central and northern parts of Russia with the request hat tin 
seeds of the relatively hardier fruit-plant varieties he sent or, teller still, 
should make the trip themselves to purchase the fruits anil then, at home, 
extract the seeds from them. 


First published in 1028 In 
Urulskoye Ogorodnichesluo i 
Smlouoilstvo, No. I 


PLANTING OF FRUIT-TREE SHELTER BELTS 
' FOR FIELDS 

This spring I heard for the firsl lime of the intention of some regional 
workers to plant fruit and forest plants as shelter belts around large areas 
of grain crops. 

The purpose of such shelter belts is to keep and accumulate snow on our 
fields in winter time, which, of course, should bring about the retention ol 
a large amount of moisture in the soil in the spring. The effects of the 
aridity of our Central Black-Earth Region, resulting from its thoroughly 
continental location, will thus be eliminated to a fairly considerable extent, 
and the yield of grain crops will greatly increase. 

There is obviously no reason lo doubt that the realization of such a plan 
will he of vast benefit—its usefulness is unquestionable. But in tackling this 
task we shall encounter rather serious difficulties, and we must first of all 
consider how to eliminate them. 

Let us examine each detail separately. Firstly, what types of plants offer 
the greatest advantage? Of course, such as apart from performing their main 
function, which is to protect the soil from wind erosion in spring and summer 
and to accumulate snow in winter, may serve as a source of income thanks 
to their other qualities. 

1. The planting of forest trees, for example, may later supply building 
materials. 

2. The planting of fruit trees will yield an income from the fruit crops. 

3. The planting of small-fruit shrubs in solid rows between tall trees 
promises a considerable income from the harvest of cherries, plums, 
nuts, etc. 

Now, in planting forest trees it is essential to choose the fastest-growing 
types of trees—poplars, American maple, ash—alternating with trees produc¬ 
ing more valuable wood, such as oak. etc. Here no serions difficulties will 
be encountered either in regard lo choice or in regard to the possibilities of 
finding sufficiently large supplies of planting material. 

However, the planting of shelter belts made up of fruit trees will involve* 
many difficulties both in regard to the choice of species and varieties and. 
particularly, on account of insufficient supplies of planting material to meet 
the large requirements. For it is proposed to protect not just some scores of 
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hectares of grain crops, but hundreds of thousands of hectares, and. conse¬ 
quently. the quantity of planting material required will run into tens and 
hundreds of millions. Where are such quantities to he found? Besides, there 
will be the practically insoluble problem of how to protect such types of 
plants from domestic animals, hares, mice, moles, and often also biped pests. 

We must not let ourselves be reassured by suppositions that it may be 
possible to protect apple and pear trees by wrapping them up with various 
kinds of reeds and weeds in the autumn. Firstly, such protection in the 



1'ig. 102. Sills: .1—walnut \Juylaits rryiai. 
H— Mnncliurbn mil i Jwjtans nwiulshurtca) 


corns,, of live or len long years will I", frightfully expensive. an,I .secondly, 
i, Will not fully serve ils .purpose. And il is certainly absolulr y ridiculous to 
suppose Unit llie plantings can be prolecled from haras by watchmen ««**< ^ 
Besides. il will be ullerlv unsuitable lo plant m narrow sl.ello. bells m 
one , lields our old cultivated varieties of fruit frees spoiled by man s excessive 
„ the course of thousands of years, as a result of which they have o 
Hie capacity lor self-ae.ivi.y and have become unlit lor .he struggle agams. 
the rigours of the cxlcrnal environment. 




l'ig. 194 . l'olyovku sour cherries 
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Uy I liis method wo fully achieve I he direct aim of protection against dry 
winds, and the densely planted rows of shrubs ensure the accumulation of 
a snow supply in winter. In addition, we can derive considerable income 
from the fruits and berries. 

Long-known and very profitable nut cultures (Corylus mn-Uawi L.), to 
which we, for some unknown reason, pay no attention, should he classed 
as suitable for this type of shelter-belt planting. These plants, with a large 



lilt. I!*, rmnus lle*tryi Waugh. (Am. riran Sand 
Cherry i 


pruli'in uml hit cunlrnl. are particularly valuable Hi « 

is deficient in tats and proteins. , , 

Mnnchuriiui . Is,*.* I i«. |IW|. .1 Jayl""' re.,.,, and It. " 

liiiiiulihnricn M. I in n.y possession cannot l,c .pnckly probated sh. 

talk «r llu-ni. I...I examine some new varieties ami spec.es nl Mnall-I.ml 

shrubs which I have bred for culture. 

\ Take the eastern elu i rv 'Primus lomrnlosa I hb </.. see • • 

,, ; 1 S, ( hina. Whieh I have b.vd for con.plete frost-har.liness and unproved trud 

, " i r!iix*sl'. <>»*■ mein* in ^ 

. 

propagated l.v seed. All ... ■«• W*.l as a very . 
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IM. Pink rliukt-rlicrry 

Hns plant is never injured by hares, mice or various fungous parasites. It 
requires practically no care ami is satisfied with almost any kind of soil. 

2. Polvovka cherry, a new strain which I have hrod from hybrids, yields 
every year an abundant crop or large cherries. The tree is two metres in 
'eight. Both the tree and the fruit buds are unquestionably fully frost-hardy. 
The tree did not sutler in the least during the past two winters with their 
particularly severe frosts. 

It is propagated rapidly from suckers and by grafting. 

30—.V 
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3. We have also introduced lo culture in our parts a selected American 
Western Sand Cherry (Primus licsscyi \Yauijli., see Fig. JltL>|). also propagat¬ 
ed hv sowing the stones. The shrub is one metre in height. Its yield is large. 
This plant is also valuable for hybridization both with all cherry varieties 
and with plums and apricots. 

4. I find the Chinese plum species (/Vunii.v triflora Wo.i/w;.l. which I have 
recently bred, suitable for planting in shelter belts, it is unexaeling as 
regards soil, is quite hardy and yields an abundant crop ol dilTercnl-sizcd 
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I mils of a heaulilul colour. It is easily propagated without living 

grafted, by the sowing of the stones. Its height is from two to four metres. 

Lastly, some hybrid strains of pink sweet chokechcrry [Pr. vinjinianu 
see Fig. (11H>|). which I have bred, are suitable for the named purpose. 
It is very unexacting, hardy and fertile. The tree is two to six metres high, 
and its remarkably beautiful, sweet fruits, of a transparent pink colour that 
grow in clusters of different shapes, arc suitable both for the preparation of 
prcscrncs and for confectionery. 

!». And. finally, our traditional mountain ash ( Sorbus aucuparia, see Fig. 

(197)), which I have hybridized 



with other species, has produced 
several economically valuable 
varieties with large berries of 
dilferent colour, from entirely 
black to deep lilac-red and quite 
green. The berries, free of any 
bitterness, are suitable for the 
preparation of preserves and con¬ 
fectionery. 

7. 1 shall now describe some 
entirely new types of plants I 
have bred for culture. For exam¬ 
ple, the Eastern kishmish (.tc/i- 
tmlia kolomikta Max., see Fig. 
11 OK)). This climbing plant has a 
big future as a strong rival of the 
grape in northern regions. The 
berries—their size that of an aver¬ 
age gooseberry—are of an elon¬ 


gated shape, very sweet and ex- 
Fig. 200. Texas raspberries ceplionally fragrant and delicate. 

Selected strains yield large crops 
and are fully Irosl-rcsistant. Picked one week before full ripening, I he berries 
can be shipped long distances. (Has not yet been propagated.) 

t*. Pricklv cherry (Pr. playiosperma Olio.), as it is called by the indige¬ 
nous population near the Maskhe Kiver. a tributary or the tssuri. in the Far 
Eastern Territory, is a rare plant, which has never been in culture. In op pear- 
mice it is much like a peach and probably represents its prototype, he 
fruits, of the size of a large cherry and yellow in colour, have an excellent 
flavour. The llowors are yellow. II is aUml two metres in height. (Not vet 


propagated.) . 

II. A new variety of currant which I have bred for culture .s he 
large fruited hybrid Zololislava {Kibes aureum Pursh.. see l ig. |F-W| • 
It is about three metres in height, very frost-hardy and also drought-resistant: 
is not susceptible lo attack by pests: is propagated by cuttings and by I tic 
sowing of seeds, with subsequent selection for yield and size ol InnK. 
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10 and 11. 01‘ raspberries introduced into cultivation I mention the 
hybrids of blackberries with the Texas and Gorshkov raspberries (sec Fig. 
(200)), both producing very large-sized and productive fruits, but in winter 
their canes must be bent to the ground and slightly covered with weeds or 
leaves. They are propagated by lip layering (in the second half of August). 

By and large, in my opinion it is more expedient in planting shelter bells 
to use types of trees which grow tall and interspersed with species of small- 
fruit shrubs which can be propagated by sowing their seeds, by cuttings and 
by suckers. 

First published in 193(1 in 
Srul i Oyorail TsChO, Nos. I anal 2 

ATTENTION TO FRUIT GROWING 

(A REQUEST ADDRESSED TO THE SIXTEENTH PARTY CONGRESS) 

We must break with the past and cease living for our own sake only— 
something that unfortunately has become loo deeply rooted in each of us. 
We must all work for the good of all and the consequent general improvement 
in the standard of living will alTord better conditions to every one of us. 

Throughout all my life I firmly adhered to this idea and strove to the 
utmost to overcome all difficulties. I attempted to improve all that came 
my way: I have worked in various branches of mechanics and electrical 

engineering, perfected various instruments, studied apiculture_But best 

of all I loved the work of improving cultivated fruit-plant varieties. After 
having gone through a series of mistakes and having experienced various 
kinds of failures in the fifty-six years’ course of my own practical labour 
1 have achieved in the issue the production of a number of new varieties 
with increased yielding capacity by means of hybridizing the best delicate 
foreign varieties of fruit plants with our hardy old local strains. 

On the initiative of V. I. Lenin the Government has afforded me the 
possibility ol increasing considerably the scope of my work. Nevertheless, the 
Kozlov institution alone and the similar experimental nursery at Nikolsk- 
Ussuriisk are far too insufficient to satisfy the requirements of all the vast 
republics of the Soviet Union. 

Besides, because of the great diversity of climatic conditions in dilferent 
regions of the U.S.S.R. our experimental station is, naturally, incapable of 
producing varieties that would suit the conditions of each particular region. 

Fruit-plant variety breeding has a great future in our country: firstly, 
truit instead of being a dainty will become an essential component in the 
diet of every workingman: secondly, to combat drought the planting of 
shelter belts all over our steppe regions has been planned; an idea has recently 
been advanced that fruit trees be planted for this purpose instead of forest 
trees. 

In the nearest future the fields in our Black-Earth Region will acquire an 
entirely new appearance. The present mix-up of small intermittent patches 
of land cultivated hv individual peasants will give place to uninterrupted 
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wide fertile fields of kolkhozes engirdled with strips of orchards. Field- 
orchards will Ik* thus created. 

The only thing required is the most urgent and energetic work on the 
propagation of good narietics of fruit trees well suited lo llu* local conditions. 

I line! i( essential lo point lo the necessity of organizing experimental 
stations in every region that mould work along the same lines as the Kozlov 
pomological experimental station. 

As lor the cadres of experienced managers lor these stations. I have no 
douhl I hat such specialists will he found. 

I ask the Sixteenth Party Congress lo give consideration to this problem. 

Director of llu- Ko/lov Stale K\|>rriim’iilul Station, inoinlirr of 
tin- All-Union Association of Scientists ami Engineers for the 
Advancement ol Socialist Construction of the t'.S.S H. 

First published in IU.KI in Michurin 

S ns tin priiviln. June 2M 


BREEDING—A LEVER IN OBTAINING PLANTS 
IMMUNE TO DISEASES AND PESTS 

Scant attention was paid in prc-Kcvohitionary limes to com ha ting diseases 
and pests of tmil plants. Indeed, there could have been no question of apply¬ 
ing anything in the nature of organized and modern economic measures in this 
sphere. This was due, on the one hand, to the ignorance of the horticulturists 
and on the other, lo the fact that private orchards were scattered about the 
country and small in size. In fact, the small town orchards were in such a 
stale of neglect that they actually served as breeding grounds for pests. 

The following impartial figures, though very incomplete, provide some 
idea of the ruinous elfect of diseases and pests in fruit orchards. 

During Hie imperialist war | IU14-I8). 28.000 hectares of orchards destroyed 
by pests and diseases were erased from the list of North Caucasian horti¬ 
culture. Moreover, the surviving orchards were so infected by pests and lungi 
as to present a very real threat to the existence of horticulture on the whole 
black Sea coast. 

Manv new diseases and pests unknown before, have spread to our 
orchards from foreign lands. One example is the gooseberry mildew 
[Sphaerotheea) . This fungous disease was totally unknown to our berry 
growers thirty years ago, but today there is hardly a single variety (with the 
exception of tin- American Mountain gooseln-rry and the hybrid varieties 
which I produced by crossing cultivated English varieties with the red IWus 
sueeiruhrum plant) which is not affected by this mildew. 

II is general I v known that this mildew disease, brought lo our count i> 
from America via Ireland in IKiMMOOO. has in llu- Iasi llnrly years jdreclr' 
lilerallv all fiooseherry farms in lire cenlral. soull.cn. and northern hells I 
the U.S.S.R. AH the methods hitherto employed against it have pi* m " 
little avail. 

Orchard pests and diseases deprive us 


of almost hall of our crops. 
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That was the case in the old privately-owned orchards. But it should not 
be the case in the cultured socialist orchards which are now being mecha¬ 
nized on the basis of advanced, modern technology. 

Though l attribute great importance to modern methods of eliminating 
orchard fungi and pests, it is my lirm belief, based on many years of experi¬ 
ence, that the only correct method lies in plant breeding, in plant hybridi¬ 
zation, which make it possible to obtain new varieties of fruit and sinall- 
fruil plants immune to diseases and pests. Hybridization and breed- 
iiuj enable us to develop not only an immune variety, but also to obtain 
plants with properties and qualities such as are not met with in ordinary 
horticulture . In 1903 1 crossed the wild Ussurian pear Pyrus ussuriensis 
(maternal parent) with the highly cultivated French pear Bcurre Did (pa¬ 
ternal parent) and obtained the only winter variety of pear in the central and 
northern belts of the U.S.S.K. which, besides being distinguished for its 
excellent flavour, annual yield, and good storage qualities—it keeps fresh 
until February—possesses a number of other extremely valuable prop¬ 
erties, namely: the bark is resistant to sun scorching: the blossoms can 
withstand early morning frosts; both the leaves and the fruits arc unaffected 
by fungi and insects ; the fruits are firmly attached to the branches (each 
pear weighs 200 grams or more). Nor is that all. The fruits of this pear, 
which I have named Mirluiriu Bcurre Zimnaya, do not decay from mechanical 
injury, but develop a subereous tissue over the damaged spot which prevents 
fungi from penetrating into the pulp. But this latter property the fruits ac¬ 
quire only in the absence of organic fertilizers in the soil under the trees; 
otherwise the fruits lack this quality. 

(irapes are another example. Cultivation of grapes in the open in the 
central bell was never even thought of prior to my work. But now, as a 
result of my work in plant breeding and experiments in hybridization, 
I have produced some ten hardy varieties of outdoor grapes, including 
many varieties that produce a regular annual yield, ripen on time and require 
absolutely no winter protection. Yet in the Crimea and the Caucasus all 
grapevines are buried in the ground for the winter for fear they may perish 
from frost A remarkable example of the hardiness of my varieties of grape 
was provided in the winter of 1929 when the frosts in Kozlov (Central 
Black-Earth Region) reached 32 C R. A twenty- year-old Antonovka apple tree, 
one of the hardiest varieties, perished from frost, but an unprotected grapevine 
survived; it was entwined about a nearby pear tree to the very lop (a height 
of about five metres). In the following summer the vine bore its usual abun¬ 
dant harvest. 

Thanks to breeding, all my grape varieties are not only completely 
indifTcrent to such injurious atmospheric conditions as frost, but are able to 
stand up to such abnormal environmental conditions ns chlorosis, sunburns 


and blossom fall. But above all, they do not fall prey to the numerous para- 
s,,c especially to phylloxera, that scourge of the grapevine. These diseases 
and pests arc inevitable in the home of the grape (France, Spain and the 
Crimea) and cause devastating damage to the vineyards. In France, for 
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r ,,, , " '"'T r S 1,1 Six,irs of wnlury is cslimal,d 

10 0 °? ' ,ran ' s - 1,1 our grape-growing regions, loo. several lens of 

'.onsamls of h f 1 f ' a,es bayv bcyn '^'"oye.l by phylloxera. Belween I HIM and 
l,, - / over len , ' , °iisand hectares perished in Kakhetia alone. 

\\ hat is the conclusion to he drawn Iron, this? Plant breeding has enabled 
me lo extend the northern boundary of grape cultivation, to use my own term 
to Moscow, or as journalists are pleased to sav. "to bring the S&uth to the 
.sm Mi. where pests like the phylloxera cannot become native. 

1 achieved the same result with cigarette tobacco. The development of 
tobacco cultivation in the Crimea, where it is praclicallv the dominating factor 
ol I he economy, is hampered by the broom rape. 

In my ell oris to obtain a hardy and fragrant variety of cigarette tobacco 
suitable lor cultivation in the central belt. I crossed Sumatra smalMeafod 
tobacco with the early Bulgarian variety and developed my own local cig¬ 
arette tobacco which is in no way inferior to many cultivated varieties. But 
in this case, too. plant breeding produced a number of highly useful proper¬ 
ties in the hybrid variety. My tobacco proved so uncxacling as to soil that 
it grows on barren sands, on meagre river deposits, and ripens in the climatic 
conditions ol the central belt and even in the Ivanovo-Voznesensk Region 
ami in the Urals (Verkhne-Kamensky Zavod). It is aromatic and burns without 
any admixture (benzoin, tincture, mclilot, hops and other trash) which under¬ 
mines the smoker's organism. 

Or take the gooseberry. In view of the present stale of allairs with regard 
to gooseberry cultivation, described above. I attempted to develop an immune 
variety by crossing one of the English varieties, the Duckswing, with the 
variety Succirubrum and as a result obtained a gooseberry which is quite 
immune to Sphaerotheca, and. in addition, is a bearer of large black 
berries. 


Plant breeding enabled me to obtain also hardy and immune varieties 
of apricot. In the North Caucasus and in I'man and Mleyevo (Ukraine), the 
young shoots are wrapped in straw for the winter. In the Michurin nursery 
such protection is not practised. 

But plant breeding sometimes produces really remarkable properties in 
hybrids. For example, I crossed the hybrid variety of Ideal sour cherrv 
(interspecific hybridization) with the pure Japanese bird cherry Primus 
Pailus Maackii and produced a new plant which I named Cerapadux. In the 
first generation this variety hears fruit with such a high content of prussic 
acid and dyestuffs that it acquires great importance for the pharmaceutical 
and textile industries. 

An even more amazing property ol the Cerafnidus is that it hears perfectly 
sweet berries already in the second generation. The leaves of the plants ol 
both generations are harmful lor pests. 

The foregoing provides sufficient substantiation for the conclusion that 
planl breeding is an important lever in increasing the yield of fields jmd 
protecting agricultural plants from diseases and pests. But plant breeding 
will become a powerful practical factor in socialist construction only when 
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mastered by the masses. This impels me to draw the attention of the wide 
circles of the Soviet public to the necessity for: 

1 ) introducing a course in practical plant breeding and mass experimenta¬ 
tion in all the schools for young collective farmers and workers on state 
farms, in which my achievements and my methods should be liberally drawn 
upon; 

2) organizing the procurement of new plants for cultivation. Members of 
the Komsomol, kolkhoz youth and members of young naturalists’ clubs, school 
children and Young Pioneers should be enlisted for this work; 

3) developing interspecific hybridization, by making wide use of wild 
fruit and small-fruit flora, for breeding high-yield and early-ripening varie¬ 
ties; 

4) reproducing on a large scale those of niv varieties which possess high 
qualities and are resistant to adverse atmospheric influences, diseases and 
pests. 

This is the path which should be followed in our work to increase yields 
and protect our socialist crops. This path is as inevitable as it is necessary. 
By making a bold turn to this path, we shall score great achievements. 

First published in 1931 in 
A'a Zashchitu Sotualisticheskouo 
I'rozhmjn, No. 12 


TO HORTICULTURISTS, SHOCK WORKERS 
AND RATIONALIZERS, TO THE KOMSOMOL 
AND KOLKHOZ YOUTH 


Comrades, never and nowhere throughout the history of horticulture has 
the breeding of fruit and berry plants been conducted so correctly and on 
so extensive a scale as in the U.S.S.R. at the present time. 

'I he Bolshevik Party and the Soviet Government have not only charted 
the course to be followed by plant breeding, but have assured its far-reaching 
development by opening wide to workers and peasants the doors of educa¬ 
tional establishments, giving them free access to science, providing every 
opportunity for obtaining seed from remote areas of the U.S.S.R. as well as 
from abroad and for exchanging seeds. With unlimited scope and vast poten- 
ahhes for their work, plant breeders should now strive persistently to 
produce high-yield, early-ripening and weather-hardy fruit and berrv plants 
oi outstanding qualities. 

The choice of varieties is decisive for the success of the entire undertaking, 
ui tins cardinal problem will be solved only when plant breeding assumes 
™ aSS chara oter, when plant breeding is introduced in the kolkhozes and 
Knozes on a wide scale. The sum and substance of the tasks confronting 
stn r breeding today is to bring its ideas and practical methods from the 
mb.i sc,enl,sls and experimental stations directlv to the orchards to 
" a , vailabIe 10 ,hc masses of the kolkhoz peasantry, to Komsomol 
mbers and young shock workers seeking for new, rationalized methods. 
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We must reject, and with all I lie firmness we are capable of, I lie conserv¬ 
ative views of I lie old-school superficial "experimenters who maintain that 
at iirsl varieties must be bred under artificial conditions, then "tested*’ by 
armchair methods, and only after that introduced in production. Obviously, 
work at such a pace cannot lie tolerated in socialist agriculture. These con¬ 
servative views on plant breeding have nothing in common with my work. 
The propagation of new varieties of plants from seed of artificial or natural 
pollination, and the application of a number of my other methods, as well 
as the testing of these plants should be conducted directly in the orchards, 
in kolkhoz and sovkhoz fields. The work should he organized as a single 
cycle. It should extend both to fruit orchards as well as to the mixed orchard 
and forest bells and groves which are now being planted over millions of 
hectares to combat drought and increase yields. 

Science becomes a force when it is assimilated by the masses—V. I. Lenin 
taught us. And in plant breeding we must work as Lenin taught us. To do 
this, the following is necessary: 

1. To make the most effective use of the experience and achievements of 
world plant breeding and of my methods for producing new varieties of 
plants. 

2. To organize in sovkhozes and kolkhozes circles and clubs ol plant 
breeders. Collective farmers. Komsomol members and youngsters should be 
enlisted to study the achievements of world plant breeding and my methods. 

:t. To introduce a maximum number of new plants for cultivation in our 
orchards and gardens. For this purpose close contact should be established 
with places where these plants grow, and the regular exchange ol seed 
arranged. 

4. To organize brigades to procure new plants in forests, mountains, 
steppes and marshes. All the best specimens should be planted in sovkhoz 

and kolkhoz fields. , , , . 

5. The work of laying out orchard and forest belts and groves should be 

expedited, and plant breeding should be organized in them. 

b. To institute prizes to be awarded on the principle: "a prize lor tlu* 

- - - • - *-• useful plant. 

•ecu local circles of 
rery experiment and 
knowledge of the All- 
Cultivation and given 

n problems of plant 
I circle for the study 
•rimental Combine, 
ml methods I extend 

ng- 

I. V. Micluirin. 

Director -I the Pl.nlf "■"«»* ‘"" l 

First pnhlislM-.l in l*» ••• tirn.lics Mahon 

Knmmunn 


best variety, successful experimentation. ior a ncwi>-i«i 

7. To organize effective and regular contact belw 
Micliurin followers and Ihe central circle, so that o 
achievement in plant breeding might be brought to the 
Union Scientific Research Institute of Fruit and Rerry 
the requisite guidance, direction and material support. 

8. To organize effective and timely consultation « 
breeding. This work should he entrusted to the centra 
ol mv methods and achievements at the Micliurin L\p< 

To (he shock workers striving to find more ratio! 
my ardent wishes for success in practical plant hreedi 
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MY ACHIEVEMENTS—A CONTRIBUTION 
TO CLASSLESS SOCIALIST SOCIETY 

On the occasion of llic fifteenth anniversary of the October Revolution, 
when the working people. led by the Bolshevik Parly, are summing 
up the results of their victories in the great work of building Socialism, 
all scientists engaged in honest labour on the side of the proletariat take 
particular pleasure in summing up their own achievements lor the past 
fifteen years. 

Having devoted fifty-eight years to scientific research, forty-three years 
of them prior to the Revolution when I worked in a state of complete isola¬ 
tion, constantly aware that I was an outcast, a pariah whom none recognized. 
I now want to tell the working people not only about what they have gained 
from my scores of years of labour, but also about what I myself have gained 
from the Great Proletarian Revolution. 

The aim of my life has been to improve the strains of plants, just as, on 
the initiative and instructions of the Parly and the Government, constant 
improvements are being made in the instruments and means of production. 
The purpose of all these improvements is to satisfy more fully the require¬ 
ments of the working people. 

I worked hard to fulfil the aim I had set, though I was without means, 
had no established standing, will completely isolated from society, and was 
engaged in a constant struggle against poverty and stagnation, making the 
best of the meagre resources which, along with painstaking and at that time 
absolutely unpaid scientific work, I was able to earn by my personal labour 
as a railway clerk and precision mechanic. I carried through tens of thou¬ 
sands of experiments, always with my one aim in view. I performed a great 
deal of heavy physical work, suffered many hardships, and often severe 

privation. 

Then came the October days of 1917, by which time I had collected eight 
hundred plant species from all corners of the globe and had bred several 
hundred new varieties of fruit and small-fruit plants, suitable for cultivation 
in the central, and in part, the northern regions of the country. 

In those days I had a tiny plot of land planted with hybrids, which, 
however, were not made use of, for the disgraceful reason that under the 
tsarist-landlord system innovations were disregarded and ignored. 

Now I am the director of a huge scientific research institution—the only 
one in the world as regards the work it does. Covering an area of several 
hundred hectares, it possesses many hundreds of thousands of hybrids, labora¬ 
tories equipped with the most up-to-date scientific appliances.' and employs 
a large and highly-qualified staff. 

. 'Y hal J s . more » on ,he basis of m Y achievements there have been estab- 
usncd: a fruit and berry combine comprising slate farms covering a total area 
° ,. vc Uu>usand hectares, a scientific research institute serving fourteen zonal 
I SQn and °' er ° nC hundred ,ocaI centres in the northern zone of the 
•&..YR., the first institute and technical college in the world concerned with 
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tin* breeding ol I ruil and berry plan Is. a workers' school and a number of 
olln r insliliilions which help lo fulfil the decisions of Ihc Party and 
the (lovernnienl regarding the socialist reconstruction of fruit and berry 
cullivalion. 

We owe all this gigantic development of the work 1 began fifty-eight 
years ago lo the exceptionally considerate attention and concern displayed 
throughout the entire period following the Revolution by the Party and the 
Government towards myself and the institutions under my direction. 

The lbdshevik Parly and the Soviet state have done everything lo ensure 
that the work 1 bad begun might prosper. This opened up vast opportunities 
lor immediate large-scale, indeed mass, experimentation, and I ensured the 
production of a still greater number ol hybrids. 

At the present time the breeding station that bears my name does not 
require any material from abroad, whether cultivated or wild plants. 

This 1 consider to be an outstanding achievement of the station entrusted 


to me. 

The station now possesses its own Kcinellcs, Calvilles, winter pears, apri¬ 
cots. Heine Claudes, large-fruited cherries, sweet chestnuts and nuls. large- 
fruited raspberries and blackberries, black gooseberries, superior varieties of 
currants, enrlv-ripening varieties of melon, altar roses, hardy grape va¬ 
rieties, cigarette tobacco, new Actinidia berries, and almonds. We are begin¬ 
ning the cultivation of rubber plants. Chufa, soya and peaches: numerous 

plants are being tested. , „ 

At the present lime, my assistants and I are engaged on solving the allow¬ 
ing problems: 

II The production of so-called precocious, early-bearing varieties ol hint 

and berry plants. „ , , . , , 

2) The production of drought-hardy varieties ol fruit and berry plains. 

:t» The organization of selection on a mass scale, which, in my opinion, 
will have to be carried through directly in the sovkhozes and kolkhozes. 

4) The utilization or the wild fruit and berry plants of the t ssun and 
Amur taiga, the Altai. Pamir and Caucasian mountains. 

In devoting all my energy an.l all my experience lo Improving plm" 
strains. I profoundly believe that Hie over-increasing group ol my 
the group or planl-l.mtli.sg experts Dial has grown, an.l rontmucs lo g o«. 
in .he combine .ha. bears my name. will. ..mlcr .he gun lance of I ™ 

Parly organization, create a socialist fn.it-grow.ng mduslry. " • cl '; ” rl " 
wdh advanced ag.ienlfural fcclmiquc. will produce nbundan. y.elds and «... 

be worlhv of the classless socialist society. involution. 

On the occasion of the fifteenth anniversary of I * im .,nl,crs 

I heartily congratulate all the fighters ami builders of Socjf 1 **" 1 - 
of the Government and the members of the Communist I 


First pnMislHMl •*» 1 
Xmhn I’mu'la. Nov.inlu r «i 
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TO COMMUNIST CHIIJDREN 

Ever since V. I. Lenin took note of my work and the Soviet Government 
made possible the vast development of the work of improving fruit and berry 
cultivation, to which I have devoted fifty-seven years of my life, I have 
always been surrounded by workers, kolkhozniks, students, pupils of agri¬ 
cultural schools, Young Pioneers and school children. 

My nursery is constantly being visited by healthy, cheerful children with 
a bent for creative endeavour. They come to learn how that old man Michu- 
rin strives not only to explain, hut also to remake the nature of plants so 
that they might more fully suit the requirements of our working people. 

And from what I observe in the talk of the children, their inquisitive 
questions, their interest in my work, in their understanding of problems of 
social and political life, I must say that under the capitalist system I did 
not find in children that amazing development, that natural unrestraint in 
their behaviour, that knowledge and proper understanding of the subjects 
that interest them, subjects which in the past would be beyond their ken. 

Typical of our present-day Soviet children is Labvnin, a pupil of the 
Michurinsk children's agricultural station that bears my name. For half an 
hour he delivered a speech before an audience of one and a half thousand 
adults and amazed them by the clarity of his understanding and explanation 
ol the significance of introducing polvtechnical education in the schools and 
of the socialist reconstruction of horticulture. Three girls, fourth-grade pupils 
in Kazan (75 Tutavevskaya Street), Ira Prudenko, Ira Vasilyeva and Dillyara 
Akhmajanova, read about my work in a magazine and wrote to me about 
reorganizing fruit growing in Kazan, something which lias never been 
suggested to me by any adult in that city. Children in the village of Argamakov 
in the Middle Volga region, of the village of Dareyevichi, Slaroduh District. 
Western Region, children in many localities of the Chuvash Autonomous 
Region, the Northern Caucasus, the Ukrainian Republic, and distant Siberia 
organize circles to study the achievements of the Michurin nursery, lay out 
experimental orchards and gardens, enter into correspondence with me and 
at times travel hundreds and even thousands of kilometres to visit me. 

And all this is done to accelerate the pace of the socialist reconstruction 
of horticulture. And how many striking examples do we have of creative 
effort by young people in factories, mills, sovkhozes, kolkhozes and in schools! 

When talking to children I frequently think that throughout the history 
of human culture this is the first time that children have the opportunity to 
apply their abilities and energy for the good of society. 

This is true only because the socialist system which was brought into 
being by the proletarian revolution has completely freed the mind of the 
child from the rubbish that was instilled in it by capitalism. Our children do 
not know the oppression and helplessness, the moral backwardness which are 
inherent in children of capitalist society with its ruthless exploitation, religious 
prejudices and poverty of the majority of the population. Capitalism, bv 
R ving all the good things in life to an insignificant section of society and cast- 
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ing into the vale ol poverty and despair the majority of the people, cripples 
human nature. The existence of capitalism is unjust and criminal. 

I greatly rejoice in the fact that Young Pioneer organizations have been 
in existence in the world for a decade, ami 1 am certain that the world 
communist youth movement, under the leadership of the Young Communist 
International and the Communist International, will at last free mankind 
I mm the accursed tyranny of capitalism, just as this was accomplished bv 
the working class of Russia. 

The tenth jubilee of Young Pioneer organizations will serve to lay still 
firmer Inundations lor the communist youth movement and will stimulate 
the creative initiative of the children of the working people. 

As lor the field I work in. my wish for the next decade is that children— 
Young Pioneers and school children, little proletarians and collective farmers 
—develop fruit growing constantly and in every way. In my opinion, the fol¬ 
lowing things have to he accomplished within the limits of a child's ability: 

Firstly, under the guidance of teachers and Pioneer leaders to set up in 
schools ami. still hotter, in sovkhozes and kolkhozes experimental orchards 
and gardens, and to raise there wildings of apples, pears, plums and cherries, 
to graft onto them the best cultivated varieties, to select plants lor their 
hardihood and belter quality of fruit and berries, constantly to select the 


seed of the best vegetables and melon crops. 

Secondly, to study the problems of plant breeding, organizing circles for 
this purpose in the schools and in sovkhozes and kolkhozes. Special attention 
should Ik* devoted to the study of cultivation methods: proper use must he 
made of machines and implements: to introduce fertilizers and cultivate the 
soil, properly to plant, trim, prune, graft and water the plants, pick the crop, 
combat pests, etc. 

Thirdly, constant'.v to gather seed, carefully prepare them lor planting, 
arrange lor their proper slorage. Children can do a greal deal in Ibis respect. 
II every sovkhoz and kolkhoz school would have ils own seed-growing plot, 
il school children and Young Pioneers on eating an apple, pear. plum, cherry, 
cucumber, watermelon or honeydew melon would not throw away the 
seeds, but bring them lo school, this would lx- of considerable help to se.d 
growing, would accelerate Ihe development of plant breeding which must play 
a prominent part in our polytcclinilizcd school. ... . .. 

I'ourlhlu wc must organize Ihe search ol new varieties for cultivation. 
There" re rery many plants on Ihc car,.,, several hundred *"< 
However, man makes bn, lilllc use of them. We need plaids lor industry, 
rood lor our socialist towns, for medicinal purposes. 

The Soviet Govern,nen, devotes much al.cn.ion lo Ihe work « P 
new plants for rulliva.ion: suKs.anlial sums have_ l.een »Ho«b'd for ( | 

and ‘we have already many new industrial. f ™'' “ n ^ r Xm ?ro,n abroad. 

p,, ot =7 r tr 

xzzsttttvsx —-. 
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The Pamirs, the Caucasus, Crimea, Ihe Urals, Kola Peninsula, Kirghizia, I he 
sleppcs of Ihe Ukraine and of Byelorussia nuisl constantly search, in the 
small expeditions organized under the guidance of Komsomol members and 
teachers, for new fruit, berry, cereal, vegetable, industrial and medicinal 
plants. 

Socialist emulation must play an im-porlant pari in this; prizes should be 
offered for every newly-found plant. 

By doing all this, wc will, under the conditions of our socialist system, 
all the sooner accomplish the task of regenerating the land, a task bequeathed 
to us by that great teacher and friend of all Ihe oppressed—Vladimir Ilyich 
Lenin. 

I shall try, by my work, to help the growing generation of Socialism 
better to understand the vast importance of improving plants. I shall pass on 
my knowledge, experience to communist children with tin* greatest pleasure. 

/ ardently wish the communist youth movement in the next decade to 
cope stilt more successfully with its class tasks ami to attain in /tractice 
the fulfilment of Lenin's behests. 

June 30, 1032 
First published in 1932 in 
hinnerskutja Prautla, July 15 


DROUGHT CONTROL IN FRUIT GROWING 
For drought control and higher yields in fruit orchards, just as in grain 
growing, we must tirst of all pay maximum attention to the proper selection 
of drought-resistant varieties. And the breeding and selection of drought- 
resistant material must !>e carried on with a view both to the varieties of 
I nuts and small fruits and, particularly, to the stocks for them. 

But m selecting such varieties for culture, it is necessary always lo pay 
attention to the nature of their root system. For example, while favouring 
ie more frost-hardy type of Siberian apple for fruit growing, we nevertheless 
cannot recommend it as a stock in droughty regions, because its root system 
is more horizontal, usually situated in the upper layers of Ihe soil, witli only 
a lew roots extending farther in depth. 

For the production of drought-resistant varieties, stocks from the univer- 
^ ^ v-known orchard Kitaika [Pyrus prunifolia] are more suitable, as it de- 
of the soil™ 0 * SVStCni in a ver,ical direction, penetrating the deeper layers 

in CVen * n case ol kitaika it is necessary to lx* circumspect 

h C 1Qlce of sc °ds and give preference only to those of its trees which 
Grown up not in a moist, lowland soil, but in more elevated dry places 
moiT C -i? <hc suI>soiI waler - Seeds from trees growing in a low-lying 
from dr W1 * P ro< ? ucc ,ess drought-resistant plants and, vice versa, seeds 
Onr^r Win8 * n a dry p,ace win P roduce more drought-resistant plants, 
marsh,, , appIe ’ which 8 rows m local forests not situated in low-lying 
lo serve a^sted/ 1 *^ me °* S l ^ e ,ask Gaining drought-resistant seedlings 
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As ;i second choice, seedlings of the wild apple from the uplands of 
Northern Caucasus may be used. 

That is all that concerns slocks lor apples. 

As regards stocks for pears, our choice is much smaller, because there are 
few wild-growing pears in the forests of the northern and central regions of 
the R.S.F.S.R. and, consequently, we cannot obtain a sufficient quantity of 
their seeds. As for the southwestern forest pears, which grow abundantly 
in the forests ol the former Kursk, Voronezh, Kharkov and Kiev provinces 
and in general throughout the Ukraine and Northern Caucasus, they cannot 
he ranked among the foremost as regards hardiness of the roots to our winter 
Irosls. as, for example, the wild Ussurian pear and its varieties from the 
slopes of the hills in the Blagoveshchensk area, Eastern Siberia, which is 
suitable lor us in every respect. Lately also a species of birch-leafed pear 
Irom the Tian Shan Mountains in the Tashkent area has been proved to he 
highly drought- and frost-resistant. The majority of pears from the moun¬ 
tainous areas of the Caucasus should be regarded as a second choice in re¬ 
spect of hardiness to drought and to winter frosts. 

Besides planting trees which grow tall, we must also cultivate their dwarf 
forms on a large scale. Our Lower Volga Paradise may to some extent serve 
as a stock for apples, but it should only l»e regarded as a second choice in 
respect to drought resistance and, perhaps, also in respect to frost-hardiness. 

For the time being I consider a Paradise hybrid 1 have produced by 
crossing a broad-leafed English Paradise with a choice variety of dwarf 
Kitaika (so far not yet propagated by layers) as more fully meeling the 
requirements of a dwarfing stock. 

Fairly satisfactory results in the choice of stocks for dwarf forms have 
also been obtained from experiments in the grafting of apples on the service 
tree. The results are satisfactory both as regards the dwarf growth of the 
apple varieties grafted on it and as regards their frost-hardiness. 

For the cultivation of trained dwarf pears I have bred the Severnaya 
(Northern) quince, a cross between the wild Caucasian quince and varieties of 
the Sarcpla quince from the Volga area. It is frost-hardy and requires relative¬ 
ly less moisture than all former species of quince. Experiments have also 
shown that the service tree is quite suitable as a slock for pears too. 

A specially stable kind of blackthorn, which I have bred, may serve as 
slock for plums, when it is required to induce drought resistance and 
dwarf growth. It produces no root shoots, which is a very valuable charac¬ 


teristic. I rf 

Of cherries I can unhesitatingly recommend for these purj»osrs the clwari 

variety Michurin Plodorodnava. which I have bred. It is of a high standard, 
without equal among other kinds of cherries both in respect to frosl-hardi- 
noss and in respect to abundant annual crop yields. . 

This cherrv is almost the sole self-rertile kind, and its seedlings a t 
the best dwarfing stocks for training culture. Besides, we may «!*«>* 
siinong S PIodorodnava seedlings a large percentage of cons.an speeme^ '■ ^ 
which arc in their .urn suilahlc lor culture, parhcu.ar.y In, .he m- 
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troduction of cherry culture to new regions, more to the north, in the Urals 

and in the Far East. , . . , 

Another powerful means of drought control for the future will be to select 
among hybrids and to breed new drought-resistant varieties of Iruits and 
small fruits by rearing them in elevated places situated above the soil waters, 
preferably in light sandy loam and, as far as possible, without the application 
of artificial watering. 

Those are the points which 1 consider to l>c the most important for 
drought control in the fruit orchards of our strictly continental areas of the 
Black-Earth Belt. As for future shelter plantations for fields, which will make 
up meliorative orchard strips and groves for the retention ot snow with the 
aim of saving moisture, it is a question which requires more detailed exam¬ 
ination in a special article. 

First published in 1034 in 
Proceedings of the 
I. V. Miclmrin Plant-Hrccding ami 

Genetics Station. Vot. II 

ENRICH NATURE. MY WISHES TO THE KOMSOMOL 

An extensive movement of amateur horticulturists has long since developed 
around my work; it has attracted the kolkhoz youth as well. However, this 
movement has as yet not produced the results the country expected. Why? 
One must sav outright, young comrades, that so far this movement is con¬ 
fined mainly to oral, and in some cases, written propaganda of my work and 
methods of breeding new varieties. But the most important thing is to apply 
these methods in practice in the sovkhozes and kolkhozes. 

Collective farms, state farms, educational establishments and even hos¬ 
pitals apply to me for plants or seeds of my varieties. These requests total up 
to many hundreds of thousands of plants annually, and in the last two-three 
years, to millions. What is characteristic, however, is that I hardly ever re¬ 
ceived requests for planting material and never conducted any correspond¬ 
ence with those who, so to speak, due to their official position, should handle 
such matters—regional and district land departments, fruit-tree nurseries, 
forest nurseries, reclamation stations, etc. 

But our Central Genetics Laboratory is engaged not in simple commercial 
propagation and sale of plants, but exclusively in breeding new varieties. It 
is high time this was understood. 

Today a tremendous interest in horticulture, the planting of trees in towns 
and the regeneration of the land is growing among the masses of workers 
and collective farmers. Comrade Stalin has now set us the task of planting 
shelter belts of fruit and other trees to combat drought. 

How can you, members of the Komsomol, help in this? You can do a 
great deal. You are young, strong and keen. You must see to it that not 
tens, but thousands, millions of apple, pear, plum trees, grapevines and 
raspberry shrubs of new varieties bear fruit in our kolkhoz and sovkhoz 
orchards. 


31—588 
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I Ik* first thing to do is to organize Komsomol brigades of young enthu¬ 
siasts with a flair for horticulture to collect seeds of wild-grown fruit and 
berry plants in forests, mountains and valleys. 

The second thing which you, young friends, can help to develop. Begin¬ 
ning with the spring of 1935, it is necessary to lay out large-scale fruit and 
berry nurseries throughout the country, in all districts where fruit growing 
is possible. 

The third thing. I would ask the ‘ light cavalry" of the Komsomol to check 
up what is being done by zonal stations and Michurin institutes for the study 
and the distribution of new varieties. There are instances of my varieties be¬ 
ing replaced by old ones. There are cases of new varieties being condemned 
wholesale as non-hardv, whereas in reality they simply perished from frost 
due to outrageously poor care. 

The fourth thing. “Michurin circles" have sprung up throughout the 
country, and there is an extensive movement on foot to organize village labo¬ 
ratories. What is required is to cluck up on how these circles arc guided and 
see that they work correctly. 

The fifth thing in which you can help a great deal. New plants have to 
be sought for. My experience ot sixty years in utilizing East-Asiatic wild-fruit 
and berry flora for hybridization has convinced me that those parts of the 
country still have a large number of entirely unknown, or known but 
unused, plants suitable for breeding and cultivation purposes. The plants of 
the Far East enabled me to produce bv crossbreeding an extremely rich as¬ 
sort menl for the central and partly for the northern zones of the country. 
This prompted me time ami again to outfit expeditions to the Ussuri-Amur tai¬ 
ga, the banks of the Bira, Bijan and the Zeya rivers, the vicinity of 
Blagoveshchensk and the Transbaikal area. The youth must tackle this work. 
Do you know that this year a small expedition of Young Pioneers to the 
Altai Mountains resulted in a tremendous victory? Within two months the 
children were able to find in a 500-kilometre zone 13 varieties of onions, 20 
of gooseberries, 27 of red currants, 20 of black currants, 9 of raspl>errics. 2 
varieties of perfectly sweet bird cherry, blackberry, Mokhovka and many 
highly interesting decorative plants. This was accomplished by a small group 
of children. 

Think, what could be accomplished if you, the Komsomol, make this 
one of your regular tasks! 

The sixth thing, comrades. Our socialist cities must Ik* beautiful. Our 
country possesses immense vegetation resources for decorative purposes. 
But cast a glance around you. Accidental, dwarfish, slow-growing plants, 
often uglv in appearance, are used, though there are valuable and beautiful 
varieties in dense forests of remote areas. 

The rolling steppes of our Southeast possess a worldwide diversity of tu¬ 
lips, lilies, amazingly beautiful orchids, roses, hyacinths, gladioli. 

And what about the lonciera, the jasmin, the Amur cork tree, or the ailan- 
Ihus! Or the most beautiful and hardiest plant of the Altai, the red-floweri 
/ihoflodendion dahiiricum which blooms in the snow-Many such examples 
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could be ciled. All these plants must adorn workers' centres, and not remain 

° nli Ou/country must in outward appearance too be the finest in the world! 

But this is not all you can do. comrades of the Komsomol, \ou must 
master the technique of fruit growing and decorative gardening, this is tne 
seventh thing, and it is highly important. You must master the technique of 
collecting seeds and preparing them for planting, you must learn grafting 
and pruning, how to handle pcst-flghting equipment. And in this work you 
must not ignore the experience of the old gardenists. 

The members of the Komsomol are making it their job to develop fru t 
arowing . they must learn how to handle the grafting knife! 

A few more remarks. We must not lose sight of the fact that our coun¬ 
try represents a combination of the most diverse geographic and climatic 
conditions. Hence Komsomol members in each region should have their 


own specific tasks in the development of horticulture. 

While Komsomol members in the Donbas and the Ukraine can and should 
select for new orchards the splendid assortment of fruit plants which has 
existed for centuries in their localities. Komsomol members of lvhibinogorsk, 
Magnitogorsk. Solikamsk or Archangel face a somewhat different task. They 
must utilize the local wild-growing berry shrubs, transfer them from the forest 
to experimental large-scale plantations and breed new varieties of fruit and 
berry plants by drawing on the experience of world plant breeding and by 
applying my methods. 

The task of Komsomol members in Siberia and the Far Fast is to cross 
local wild-grown varieties of apples and pears with varieties from the Euro¬ 
pean part of the Soviet Union. 

In their work of developing horticulture the Siberian Komsomol members 
can advance along a charted path. 

On this sixtieth anniversary of my work there is no higher and better 
reward for me than the certainly that you will fulfil Hie wishes I expressed 
in this letter. 


Michurinsk. Scplcmlxr 16. 1934 
First published in 1934 in 
Uonisomolskayn Prnvdn. September 20 


THE DREAM OF MY LIFE 

Sixty years ago when I was a youth of twenty, I made up my mind to 
renew the old assortment of the semicultivated low-yielding varieties of 
fruit plants that existed in the central part of European Russia of those days. 
Such an idea might have been formed under the influence of a certain in¬ 
nate inclination of mine or, perhaps, it was due to the fact that all my child¬ 
hood passed in the particular surrounding of plant breeders. 

At first I groped in the dark, but as time passed and my experience in¬ 
creased the conceived plan gradually crystallized into the following definitely 
outlined program: 
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1 To originate a variety of fruit plant of the highest economic value. 

2. To lay the foundation for fruit growing in the North, i.e., to extend 
farther north—as near to the Arctic circle as possible—the region where the 
apple, the pear, the plum and the cherry can be grown; at the same time to 
introduce into the central, and partially into the northern zone, such southern 
cultures as grape, apricot and peach. 

3. To transform into highly-cultivated fruit plants with edible fruit such 
cold-resistant, high-yielding wild forms bearing fruit every year as the moun¬ 
tain ash, the hawthorn and the bird cherry. 

4. To create entirely new species of plants that could satisfy more fully 
our demands. 

These ideas and desires have l>een my lodestar all through the sixty years 
of my way towards the goal of my life. Mine had been a thorny track through 
the gloom of the tsarist regime, under which passed sixtv-three years of my 
life and forty-three years of my work. 

To achieve my desire it was necessary to change the firmly established 
order of life in plants and to set up a new order—such as would suit man s 
needs. 

This has taken many years—and what years they were! Before the Rev¬ 
olution my whole path was strewn with derision, neglect and oblivion. 

Before the Revolution I used to be insulted again and again by the judg¬ 
ments of ignoramuses, who declared all my work to be useless, to 1 m* mere 
“fancies" and “nonsense." The officials from the Department of Agriculture 
shouted at me: “You dare not do it!" The official scientists declared my hy¬ 
brids to be "illegitimate." The clergy threatened me: "Don't commit blasphe¬ 
my! Don't turn God's garden into a brothel!" (that is how hybridization was 
characterized). 

But when the old system was overthrown by the workers and the peas¬ 
ants under the leadership of Lenin and his Bolshevik Party. I crowned my 
ideas ami desires with actual achievements. 

Socialist construction carried on under the guidance of the Bolshevik 
Party with Comrade Stalin, the dear leader of all working people, at the 
head, has already made all of us live to see the wonderful deeds achieved 
both in cili«s and in villages, in the laboratories of industrial plants and acad¬ 
emics, deep in the entrails of the earth and high up in the air. 

I have a feeling as if now, in the eightieth year of my life. I have sud¬ 
denly met an agreeable person I had never known before, everything lias 
changed so wonderfully. 

What can there be more wonderful for me than the fact that the sixtieth 
anniversary of my life's labour and my modest accomplishments are being 
celebrated as the festival of Soviet horticulture? 

It is no wonder then that now I am working at such problems as the 
production of a frost-resistant peach, the possibility of originating new spe¬ 
cies of plants bv applying various kinds of radiant energy—the cosmic rays, 
the Roentgen ami the ultraviolet rays—as well as by ionization; that I am 
tackling the problems of producing precocious fruit-plant varieties lM*gin»"»g 
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to bear fruit at an early age, and of obtaining seedless grapes. I have at my 
disposal everything I need to think and work quietly and undisturbed. 

1 am happy to feel every moment the concern and care bestowed upon 
me by the Communist Party and the Soviet Government. But the fact of the 
greatest importance for me is that now my life dream has become a reality, 
public attention has been drawn to the necessity of improving the plant. 

I have no other desire than to pursue side by side with thousands of en¬ 
thusiasts the cause of the renovation of the Earth—the goal to which great 
Lenin had called us. 

First published in 1034 in 
Praudn, September 18 


ANSWERS TO THE QUESTIONS 
OF THE EDITORIAL BOARD OF THE JOURNAL 
FOR THE MARXIST-LENINIST NATURAL SCIENCE! 


Question One. My evaluation of the present state of science in the Western 
countries and in the U.S.S.R. is as follows: 

The economic crisis that has spread all over the Western countries and 
has shaken the entire basis of capitalism could not but affect the field of the 
natural sciences as well. 

If in the Western countries during the period preceding the crisis very 
little was done as concerns the production of new improved fruit-plant 
varieties, all the more now, under the conditions of the most severe crisis, 
no work whatever is to be expected in that direction. 

Both in the foreign press and in our Soviet press, my work has been 
frequently compared with that of the American fruit grower Luther Bur¬ 
bank. I consider this comparison a wrong one. My methods of work arc 
different from those of Burbank, as it was already pointed out long before 
the Revolution by those American professors who used to visit my nursery 
systematically every year. The same is also true as regards the organization 
of work of other private workers in this field in Western countries as well as 
of the state experiment stations, among which hardly any can l»e found that 
would work exclusively on originating new improved fruit-plant varieties. 

On examining catalogues of horticultural plants either of the Amer¬ 
ican or of the West-European fruit-trade firms it can be seen that over 
a period of several decades there were hardly ten new varieties accepted for 
sale. The question arises, where are those many thousands of new varieties 
claimed to have been originated both by Burbank and by all the other for¬ 
eign fruit-plant breeders, about whose work so much and so frequently 
has been written in the foreign press and in our Soviet press as well? 
Apparently, much of what has been described either existed only in the 
authors* imagination or proved to be unsuitable for practical purposes. This 
is only to be expected because the conditions of life under the capitalist 
system weigh upon the actions of workers in every field in the Western coun- 
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tries. Almost any activity in those conditions is confined to making profit- 
moreover, a small group belonging to the ruling class appropriates almost all 
the products of the labour of the working masses. 

An entirely different state of affairs is to be found in the U.S.S.R. under 
the Soviet Government, after the beneficial abolition of classes. Here in the 
U.S.S.R. everything is based on the aspiration to increase bv all means the 
prosperity of the working people. 

Thus, in our country .such great attention has been drawn to the develop¬ 
ment ol Iruit growing that in the nearest future vast territories of our Union 
will be occupied by wide uninterrupted stretches of orchards-lields each 
having a total area of several thousand hectares. This unprecedented impe¬ 
tus towards the development of fruit growing in the U.S.S.R. could be 
brought about only by the October Revolution that released the hitherto 
lettered productive potencies of the earth and gave the power to the pro¬ 
letariat—the most progressive class of the socialist society. 

Mow magnificent and alluring are the prospects of development of scien¬ 
tific research in the U.S.S.R. can be illustrated sufficiently well by just one 
typical tact: before the Revolution 1 worked all alone without receiving a 
single kopek for the development of my enterprise from the autocratic tsarist 
government, while at present a number of institutions have been established 
on the basis of the results of my fifty-nine years' work. These are 
the plant-breeding and genetic research station named after me. a horticul¬ 
tural college, a research institute, a school for fruit growing and a state or¬ 
chard farm of five thousand hectares. 

Owing to the generous help of the Soviet Government the very pace at 
which my work progresses has changed so profoundly that during the sin¬ 
gle year of 1932 I succeeded in performing the same amount of work as 
during the whole of the preceding decade. 

After the Second Five-Year Plan is fulfilled the tempo of work on im¬ 
proving fruit-plant varieties and on -producing new varieties will he still 
further accelerated. In addition to all that. I should like to call attention to 
the fact that the unexpected occurrence of new elements in the chemical com¬ 
position of the llesh of certain hybrid apples—elements that are normally 
never present in the flesh of the different pure apple species—makes it pos¬ 
sible to presume that in the course of the future large-scale hybridization 
work, such varieties will he obtained the fruits or which will prove to Ik* use¬ 
ful in curing certain human diseases. 

Question Two. My views on the interrelations between natural science as 
a whole and my specific branch of it on the one hand and philosophy on the 


other hand are as follows. 

Science, and its concrete branch—natural scicne<—in particular, is in- 
scverahly bound up with philosophy: but since man s world outlook manifests 
itself in philosopliv, the latter is. therefore, a weapon in the class struggle. 

Partisanship in philosophy is the elder orientating factor. The structure 
of things determines the structure of ideas. The progressive class, as the pro¬ 
letariat has proved itself to Ik*, is the vehicle of a more progressive ideolo- 
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«y; this class is creating a unified and consistent Marxist philosophy. By its 
very nature, natural science is materialistic, materialism and its roots lie in 
Nature. Natural science spontaneously gravitates towards dialectics. To under¬ 
stand the problems of natural science properly one must understand the only 
true philosophy—the philosophy of dialectical materialism. 

Question Three. Only on the luisis of the teachings of Marx, Engels, I.enin 
and Stalin can science he fully reconstructed. The objective world Nature 
_is primary; man is part of Nature, but he must not merely outwardly con¬ 
template this Nature, he can, as Karl Marx said, change it. The philosophy 
of dialectical materialism is an instrument for changing this objective world; 
it teaches how to actively influence Nature and how to change it; but only the 
proletariat is capable of consistently and actively influencing and changing 
Nature—this is what the teachings of Marx, F.ngols. Lenin and Stalin—those 
unexcelled titanic minds—tell us. 

The practice of socialist construction in the U.S.S.H. has raised a series of 
new colossal tasks that only the proletariat is capable of fulfilling. The pro¬ 
letariat has proved this by its deeds. The Soviet scientists have to face the 
most urgent problems raised by the construction of industrial plants, state 
farms, collective farms on an enormous scale. These problems could be 
solved only in the land where Socialism is being built and only with the aid ot 
the philosophy of dialectical materialism elaborated by Lenin on the basis of 
the principles of Marx and Engels. 

Question Four. What is my opinion of the possibility of applying ma¬ 
terialistic dialectics to horticultural science and in what ways can this be done? 

I must say that I have spent all my life in the orchard and on the garden 
beds. During my life I have made a great many observations and studies of 
plant life. I have discovered hosts of new facts that still await their theoreti¬ 
cal significance to be investigated by science. Those facts must certainly be 
thoroughly elucidated ami investigated in detail from the theoretical stand¬ 
point. Here is where the help of materialistic dialectics as the only true phi¬ 
losophy of consistent materialism is needed. 

Question Five. What are the principal theoretical problems as regards the 
improvement of the qualities of new fruit-plant varieties that require the most 
urgent investigation? 

In my opinion the most urgent is the problem of accelerating the initiation 
of fruiting—making fruit trees begin to bear at an earlier age. Next comes 
the problem of creating new plant species more useful to man by means 
of interspecific hybridization. Then, I repeat again, a problem of major 
importance which should be tackled not by individual scientists, but by the 
united efforts of all scientists is the finding of ways and methods of intro¬ 
ducing into the chemical composition of the fruit's flesh chemical elements 
hitherto unusual in the plant, but that are of great value to man. 

First published in 1931 in 
Proceedings of the 
Michurin Plant-Breeding and 

Genetics Station. Vol. II 
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TO THE TRANSCAUCASIAN TERRITORIAL COMMITTEE 
OF THE KOMSOMOL; TO KOMSOMOL 
ORGANIZATIONS IN AJARISTAN, ABKHAZIA 
AND OTHER SUBTROPICAL REGIONS 

Dear comrades, 

I! is mv Rood lorlunc to see frequent and convincing proof that the great 
idea o! V /. Lenin on the regeneration of the land is becoming a practical 
task for the millions of Soviet people. 

But it is especially gratifying to me that this majestic idea has gripped 
the minds ol the members of the Komsomol. Members of the Kom¬ 
somol in the national republics of Transcaucasia, particularly of Ajar- 
islan, Abkhazia. Ozurget. Poti, Azerbaijan—whose fathers, grandfathers 
and great-grandfathers throughout the history of these regions, right up 
to the October Revolution, lived in oppression and were never masters of 
their beautiful land—today, under the leadership of the Party, set examples 
of Bolshevik work in the development of Soviet subtropical agriculture. The 
more than a hundred kolkhoz nurseries that you have organized furnish 
splendid proof of this. 

The Komsomol in Moscow Region and Western Siberia, the 
Far Fast, the Ukraine and the Donbas also has to its credit achieve¬ 
ments in extending agriculture to the North, introducing new crops, doubling 
and trebling the yields of sovkhoz and kolkhoz Helds, orchards and gardens. 

For this reason, Komsomol members of Transcaucasia, I cannot but re¬ 
joice in your achievements and tell you my wishes. 

First and foremost, comrades, I draw your attention to the need for 
overcoming the existing incorrect view regarding the subtropics, so that it 
should not influence practical work. 

The teachings of Marxism on imperialism and the colonies (the colonies 
are located chiefly in the tropics and subtropics) show that only eighteen per 
cent of the globe's surface is used for agriculture, that the main area of 
unutilized lands is located in the tropics and subtropics, that in the future, 
when the workers of all countries unfurl the Red Flag over the entire globe, 
the tropics and subtropics will become the granary of all of working 
mankind. 

That is why I. working all my life on advancing fruit and berry cultiva¬ 
tion northward, never forget the subtropics, and first and foremost our Soviet 
subtropical areas. 

Our subtropics cover a vast area and contain immense potentialities. The 
utilization of these potentialities will l»egin first of all with the breeding of all 
agricultural plants, both leading and secondary ones. 

Now here are my wishes: 

1. In order to create in the Soviet Union the finest subtropical agriculture 
in the world I propose thoroughly to search all the tropics and subtropics of 
Ibe gloln*. The best that can be found of lemons, oranges, tangerines, tea. 
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Diospjros lotus, and other subtropical plants should be brought to Trans¬ 
caucasia and, through plant breeding, advanced further north. 

2. To develop in every way experimentation on a mass scale on the basis 
of scientific findings, with utmost encouragement to every positive result. 
The practical experience of older gardenists, frequently of great value, 
should in no way be ignored. 

Promote the work of young experimenters in sovkhozes and kolkhozes, 
help them in their efforts through scientific and agricultural organizations, 
render them every possible assistance, boldly apply in practice the achieve¬ 
ments of young experimenters. 


3. Intensive training of plant breeders. The point is that in some places 
there is a serious flaw in the training of personnel. At present we train for 
fruit growing all-round agronomists, with stress being laid on cultivation 
methods. This is not exactly right. Without underestimating the tremendous 
importance of cultivation methods I must stress also the part played by 
plant breeding, especially in the Transcaucasian republics with their vary¬ 
ing soil and climatic conditions and the role that subtropical agriculture has 
always played in their history. 

4. It would be narrow-minded for the Komsomol to devote its 
efforts exclusively to the development of subtropical agriculture. Every, 
thing must be done to develop fruit and berry growing in your subtrop¬ 
ical areas. By properly selecting the assortment and by utilizing the va¬ 
rieties and species abounding in the old Circassian orchards and groves, the 
cultivation of apples, pears, apricots, peaches, quince, cherries and plums in 
Abkhazia, Ajanstan and other districts can within the next five years be¬ 
come not only a food-supply factor, but also an important source of'raw ma¬ 
terials and exports. Scientific and mass practical plant breeding is in our 
hands, and in this sphere the Komsomol can play a tremendous part. 

I am confident that the Komsomol of Transcaucasia, under the leadership 
ot the Communist Party and the territorial committee of the Komsomol, will 
take up with utmost energy the task already started, the creation of a Soviet 
lor.da and California on the coast of the Black and Caspian seas. 

TerriloHaTr Sl ° n, H !? press my profound latitude to the Regional 

m o, , d Committee ot the Komsomol, as represented by its delegation, for 
its attention and kindness. 


First published in 1935 in 
Komsomolcts Abkhuzii, 
No. 3. January 28 
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— Mietinrin Heiirre Zimnnyn, hardiness 
—106-07. 328; merits and profitable¬ 
ness— I 0 G 

—Cssurian. as slock—480; as n compo¬ 
nent in hybridization—64, 106. 140; 

capacity for transmitting early-hear¬ 
ing to hybrids—64: capacity for trans¬ 
mitting hardiness to hybrids— 116 ; 
crossing with foreign varieties— 140. 
195 

—varieties for hybridization—72. 138. 

—Vegelativnoya. as a parent plant—341 
Photoperiodisni—236. 261. 264. 271 

—differential influence on annual and 
perennial plants —261 
Plivtocriioxis—role in origin of species- 
236 

Plum—classification »>f varieties—»4 
—constancy—395 
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—hardiness—29 

—production ol' new varieties—394, 449 
—quality of fruit—395 
—Heine Claude Reforma, as parent 
plant—395; capacity of transmitting 
to seedlings taste qualities of fruit- 
395 

—varieties for hybridization—74. 75 
Pollen, as a mentor—220 

—collection and keeping—51-52. 207 
—fertilizing capacity— 20 G 
—inllucnce of electricity—207 
Pollination—cross-pollination—41 
—methods of—51, 52. IG7, 207 
—placing bits of stigma of paternal 
plant on pistil of maternal plant—150. 
247 

—placing the pollen on the stigma of 
the pistil—52. 107, 207 
—with addition of pollen from maternal 
plant—207 

—with mixture of pollen —218 

Quince, as stock—73. 142, 238 01 
—breeding of hardy types—73-74 
—Severny, frost resistance—260; origin 
- 200 ; propagation by culling *—260 
—varieties suitable for hybridization—73 

Raspberry—black, crossing with red—124 
—black varieties—424 
—crossing with blackberry—87 
—crossing with different species of 
strawberry—87 

—raspberry-strawberry. hybridization 

with raspberry and strawberry—89 
—Texas, hardiness—123 
Root system, as a cause of retention of 
shortcomings in seedling—43 
—of Anis, Skrizhapcl and Kilnika seed¬ 
lings. frost resistance—151 
—role in seed formation—195 

Sap movement, repealed—198. 226. 408 
Seeds, as living organisms—140 
—germinnbility—44 1 
—hybrid, collection of. keeping and 
preparation for sowing—55. 56 
—influence of external factors- 101 . 
198-99; of fertilizing pollen—116-17; 
of freezing—443; of long keeping and 
overdrying on the qualities of seed¬ 
lings grown from them—169, 441. 442- 
43; of temperature—145 
—ionization—264 
—need of fresh air—443 
—obtained from interspecific and inter¬ 
generic crossing—247 
Selection (breeding)—222. 471. 473. 489 
—and the fight against drought— 182 . 
481 

Selection of seedlings—42. 64. 67. 68. 120 
170. 173. 222, 267-68. 460 


—apple—68-70 
—apricot and peach—78-79 
—blackberry—88 
—cherry, sweet and sour—75 
—currant—83-83 

—formation of fruit buds on one-year- 
old shoots as a sign of productivity- 
315 

—gooseberry—85-86 
—grape— 80-81 
—pear—70 
—plum—74-75 
—raspberry—86 

—signs of cultivation—67. 120-22. 224- 
25 

—strawberry, various species—89-90 

Service tree. See Juneln-rry 

Shelter belts—241, 353, 373, 461. 469-70. 
481 

>port deviations ihud imitations) — 118 . 
138. 164, 105. 171, 200. 226. 250. 270. 
273. 380. 383. 396 

Mock—capacity for changing properties of 
certain varieties grafted on to them—19 
—changes in vegetalisc period due to— 
220 

—drought-resistant—479. 481 
—dwarf, production of—18. 232-42. 304. 
348. 349 

—for cultivation of fruit trees ill 
boxes —206 

—influence on grafted parts—20-22. 35. 
38. 45. 122. 141. 131-53. 162 03. 107. 
216. 220-21. 347. 400; on properties of 
scion's (cultivated variety) pollen— 
130; on structure of scion's seed—45, 
112 , 113. 131; on young hybrid organ¬ 
ism—259 

— scion, interaction—122. 143. 152-53. 

102-63. 174 

—wild, influence on young variety 
through the intermediate parts of \\ 
previously grafted cultivated variclv 
—145. 167 

Strawberry, various species of—varieties 
for crossing—90 

—wild forest, hybridization with cul¬ 
tivated varieties—90 

Subtropical cultures—obtaining frost-re- 
sislant forms—271 

Training of hybrid seedlings. See Training 
of seedlings 

Training of seedlings—acceleration of 
fruit-bearing age—64. 71. 81. 108. 

110-11. 212. 220 21. 254. 255. 320 
—apple—69-70 
—apricot—79 
—blackberry—87. 88 
—cherry, sweet and sour—78 
—currant—83 

—electrical treatment—70. 72. 83. 85. 
S9 
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—gooseberry— 80-86 
—in dry air and high temperature—93. 
246. 304-05 

—injection of sugar solution uniter tin* 
bark—344 

—manuring— 08 . 60. 70. 82-83. 86 . 89. 

196-97. 210-11. 213 
—material for formulating rules—123 
-non-root feeding—163, 169 
—on soil of arlilicial composition—343 
—peach—79 
— pear—72 
—plum—73 
—raspberry —86 

—regimen, difference from that for 
young grafts—125-20 
—soil and location—69-70. 72. 78. 82 83. 

85. 86 . 89. 196. 208. 4)9 
—stimulators, use of—213 
—strawberry, various species—89 
—use of mentors. .Sec Mentors 


Vegetative approximation—122, 142. 153. 
156. 157. 160. 168. 201-03. 221. 254 

Vegetative hybridization—65*66. 105, ill, 
122. 138. 151. 154. 18". 202. 213, 255 
—apple with pear—153. 202 
—by inarching—219. 221 
—changes in structure of the joined 
parts analogous to phenomena ob¬ 
served in sexual union—151 
—cherry with apple—174 
•orchard plum with Amyytlalus mon• 
yolica —154 

Wild plants—capacity for variation—49-50 
—crossing with foreign varieties—17, 48- 
49 

—longevity—250 

—stability in heredity transmission of 
properiies—18-49. 134. 179. 327 

Xrnias— 217 



INDEX OF LATIN NAMES OF VARIETIES 


Actinidia arguta—4AZ. 434, 435 
Aclinidia kolomikta Max — 433-35. 437. 460. 
468 

Aclinidia Lindt .—181 
Amelanchier vulgaris Moench. —261. 350 
Amygdalus Davidiana— 25. 79. 234. 238. 
262. 204, 419 

Amygdalus gcoryicn D.C. -48. 54. 367. 369 

Amygdalus Kansuensis —238 
Amygdalus nana L.—48. 79. 181. 234. 419 
Amygdalus nana L. var. mongoUcu —154. 
202. 204. 419 

Amygdalus pedunculata—\Hl 
Amygdalus Persica L .—25 
Amygdalus pilosa- -181 
Amygdalus sibirica— 2b. 180. 410 

Caslanca vesca Gaerln .—181 
Cerapadus M/churin—242, 361, 383. 384. 
385. 472 

Citrus Umonium Risso —214 
Citrus Iri/oliata L .—223 
Cydonia maliformis Mill .—261 
Cydonia oblonga Mill.— 260. 349 
Cydonia pyri/ormis Kirchn .—261 
Cydonia vulgaris Pers.—9Q. 260, 349 
Cory I us avfllana atropurpureis Kirchn.— 
205 

Corylus avellana L .—104 
Corylus mandshurica Maxim .—181 
Crataegus sanguinea Pall .—351 
Cucurbita pepo —139 

Diospyros lotus L— 181. 223. 489 

Ficus carica L .—223 
Fragaria moschata —91 
Fragaria vcsca —46 

Hippophaf rhamnoides L .—180 
Hicoria Pecan Brit _ 181 

Juglans mandshurica M. —462. 464 

Juglans nigra L .—181 

Juglans regia L.— 181. 462. 464 

Cilium longiporum Thbg.—Od 

Lihum Szovitzianum Hort.— 103. 104 . 202 


Ulium Thunbergianum Roe:!. S: Sc halt .— 
103. 202 


Mai us baccata Uorkh. —18. 195, 200. 304, 
U819 

Malus Sied:ivet;kyana —44. 34. 70, 192, 
200. 204. 278 

Malus prunifolia Borkh. —6. 19. 32, 51. 59. 
80. 61. 04. 69. 70. 97. 150. 151, 171. 195. 
200. 201. 278. 304. 442. 448. 479 
Malus sylvestris Mill.— 200. 310. 319 
Mespilus germanica L .—352 
Morus I ..—181 

Persica folds atropurpurea Zab. —205. 264 
Prunus americana Marsh .—243 
Prunus armeniaca L. var. sibirica Koch. 

See Amygdalus sibirica. 

Prunus avium L. —198, 357 
Prunus Besscyi Waugh.—lid. 234. 241, 
242. 404. 407 
Prunus chinensis P .—96 
Prunus Ccrasus L.— 198. 202. 203, 357 
Prunus Chamaecerasus Jacq.—U, 47. 75. 

102. 176. 243. 301. 375. 383. 384 
Prunus dasycarpa Ehrh.— 240. 416 
Prunus Davidiana Franch. See Amygdalus 
Davidiana 

Prunus hortulana Bailey —243 

Prunus japonica Thbg .—243 

Prunus Mahaleb L. —46, 96. 380 

Prunus mume Sicb .—248 

Prunus nigra Ait .—243 

Prunus Padus Maackii Rupr.— 202. 203. 

383. 384. 385. 388. 472 
Prunus pennsylvanica L — 243. 361 
Prunus Persica Sicb. <£ Zucc. folds purpu - 
reis. See Persica folds atropurpurea Zab. 
Prunus Pissardii Koehne —204 
Prunus plagiosperma OUv.— 181. 238, 241. 
468 

Prunus prostrata Labill.—24\ 

Prunus pumila L.— 48. 241. 369 
Prunus serotina Ehrh.—I HI. 243 
Prunus sibirica L. —94. 198. 403. 408. 415. 
416 

Prunus spinosa L.— 24. 243. 400 
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Prunus lomentosa Thbg. —96. 181. 241. 354. 
356. 463. 464 

Prunus Iriporn I forty. —240. 467 
Prunus Virginia mi L. —242. 243. 468 
Ptjrus baccnln L. See Malus baccala 
Pyrus Cydonia 258 
Pyrus communis L— 200 
Pgrus claeagnifolia Pall.— 50. 101. 102. Ill 
I’grus Mains paradisiaca L. —261. 304 
Pyrus Xialzwet zkyana. Sec Mains Sir- 
dzivctzkyana 

Pyrus prunifolln Willd. —S»>e Malu* pruni • 
folia 

Pyrus salicifolia Pall.— 114. 142. 168. 103 
Pyrus ussuricnsis Max.— 105. 200. 471 
Pyrus ccrasi/cra Spaeh —114 

Hhndndendron dahuricum /..—182 
Hi lies aurcuin Pursh .—84. 427. 420. 467. 
468 

Hikes diacnnllia Pall. —108 


Ifibes pubescens —198 

Hibes succirubrum —170. 472 

Hosa bifera —25. 54 

Ifosa canina —93. 122. 263 

Hosa lulca —122 

Ifosa rugosa Thby. —25. 54 

Hubus occidenlalis —124 

Schizaiulra chincnsis —181 
Sc hi: amir a Me hr .—181 
Shcplierdia Xult. —18! 

Sorbus alpina Xcynh .—351 
Sorbus aucuparia L. —202. 261. 351. 166. 
468 

Sorbus mrlanocnrpa S'cynli —202. 261, 351. 
353. 354 

I'll/* labrusca L. —79. 432 
Vi lit riparia Michx—Oi. 79. 81. 83. 06. 432 
VHit vulpina 79. 432 
Vilis vini/cra /..—64. 70 







